DETROIT'S HIGH-TECH CARS FOR THE "90s 
The WHAT'S NEW magazine ^rr: 69 ". 
World's 


ultimate 
lathe 


Super microscope 
. Shows basic building blocks 
of the universe 


LI 


THE NEWLY DESIGNED 
1989 FORD RANGER XLT. 


We took the best-selling compact 
truck in America* and made it even 
better for you in 1989. Because you 


don't stay on top by standing still. 


IN COMPACT TRUCKS. 

Ford Ranger XLT's changes for 
1989 start with a new, more aero- 
dynamic exterior styling and con- 
tinue inside the cab, where the im- 
proved interior environment features 
redesigned seating and a newly 
designed instrument panel with 
tachometer. Thanks to its 2.3L Dual 


Plug engine, this year's Ranger 
XLT features more horsepower 
than last year's model. And also 
this year, Ranger XLT features ап some returning favorites like a 
standard anti-lock rear brakes. ^ fully synchronized five-speed trans- 


AMERICA JUST GOT BETTER. 


nission, power steering, tinted 
lass, and AM/FM stereo cassette 
-you might think Ranger XLT 
an't possibly be a bargain. But 
tanger XLT gives you all that, 
lus 'Twin-I-Beam Front Suspen- 
ion, 60/40 cloth split bench, and 
Il-season radials for a price that 
ust might surprise you. 
6/60 WARRANTY. 

Covers you and future owners, 

vith no transfer cost, on major 


yowertrain components for 6 years/ 


10,000 miles. Restrictions and 
leductible apply. Ask to see 
his limited warranty at your 
'ord Dealer. 


STANDARD XLT 864A PACKAGE EQUIPMENT: 


Power Brakes (rear anti-lock); Gauge Package; 
60/40 Cloth Split Bench; P215 All-Season 
Radials; Chrome Rear Step Bumper; Elec 
AM/FM Stereo w/Clock and Cassette; Power 
Steering; Tachometer; Sliding Rear Window; 
Deluxe Two-Tone Paint; Tinted Glass. 


CAB AVAILABILITY: 
Regular Cab; SuperCab. 


DRIVETRAINS. 


2.3L I4 Dual Plug Engine; 5-Speed Manual 
Overdrive; 4-Speed Column-Mounted Auto. 
Overdrive (Optional). 


BEST-BUILT AMERICAN 
TRUCKS 8 YEARS RUNNING. 
Ford Trucks are the best built— 


based on an average of owner- 
reported problems in a series of 
surveys of ’81-’88 models designed 


and built in North America. At 
Ford, “Quality is Job 1” 

*Based on 1988 calendar year manufacturers’ 
reported retail deliveries through 10/31/88. 


Buckle up-together we can save lives. 


ШШ 


JKCZ-240-8E70 


Popular 
scienc 308 


Seeing atoms / : AOPE "Ф ы What's New Digest зел 


A series of advances has led to mi- Science and Technology 


croscopes that can see an atom 8 f 
whose diameter is four billionths of What's new 36 
an inch. These devices, the scan- Submersible acrobat ..............................96 


ning tunneling microscope and the Pane ato 
atomic force microscope, enable sci- Artificial gi 
entists for the first time not only to Solar cell tha 


map a surface’s atomic structure, Ice power .. 
but explore electronic properties 
of atoms individually. Page 102 Computers 


and Electronics 


What's new е1ес{топїсз...........................48 


tical film ....... 


Cordless phones—now they're cookin’..112 
From the sleek Califor- 
nia Camaro to the tech- 
nology-filled Chrysler 
Millenium to the fun Ford 
Splash, Detroit shows 
eye-popping designs at its an- 
nual auto show. 108 


Ultimate lathe 


The ornamental lathe: It is to tools 
what Lamborghini is to cars, what 
Fabergé is to jewelry. With today's 
high-tech marvels, it's startling 
that it was invented in 1794 and 
last made in 1914. Now there will 
be a modern rendition. Page 116 


Cars and Driving 


Home, Shop, and Yard 


PRODUCTS 
Holey concrete! ..... 


Super stripper ........ 


PLANS AND PROJECTS 
Deck under glass ..... 
6 summer houses for уеаг-гоши 


TOOLS AND TECHNIQUES 
The ultimate lathe — Vd 
Mortar scraper and shaper 


CAR CARE 
Taking care of your car 


Summer 
houses 


“Say, Smokey—”..... 
Commissioned from five prizewin- 
ning architects, the homes in this xu 
portfolio, which can all serve as pri- Additional Features 


mary housing, comfortably embrace 
today's technologies and bolder 
sense of design without sacrificing 
traditional comforts. Page 128 
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Wordless workshop ......... x 
Product information ...— . — 180 


BUY OUR MOWER 
AND GET A FREE 
VACUUM INSIDE. 


It's not a limited time offer. It's not a limited edition. All Kubota 
Walk-Behind Mowers come with a high-suction turbo fan that 
pulls grass up for the cleanest possible cut, and picks up after 4 
itself for the cleanest possible lawn. We call this innovation 
Turbo-Suction™. It'll make short work of the longest yard. 


Our handles are different—they're = 
curved to fit your hands. A slight д 
squeeze starts the blade turn- „ 
ing, a quick release brings it 

toa halt. Without stopping Ж 
the engine. 


There are a wide range of handle 
height adjustments, six cutting height 
adjustments and one extra-large, extra- 
strong collection bag. 


Ап automatic decompression 
device makes the hardy 5-horse- 
power OHV engine surprisingly, 
easy to start. 


5H 
Wh 


Turbo-suction draws clippings, leaves а This might be a good time to get rid 
and twigs through the mower deck clear g KU BOTA of your rake. Because a Kubota Walk- 
to the rear of the collection bag, making "— Behind Mower leaves nothing behind. 
it surprisingly easy to empty. Nothing likeitonearth: Except, perhaps, the competition. 

© 1988 Kubota Tractor Corporation 


For more information just write: Kubota Tractor Corporation, P.O. Box 7020-B, Compton, CA 90220. 


Readers Talk Back 


Ozone addenda 


The credibility of your magazine shot 
way up, in my opinion, after I read “The 
Man Who Knew Too Much" [Jan.]. 
Considering the damage resulting from 
the environmentally destructive things 
we are doing to the only home we have, 
all publications have a responsibility 
to make their readerships aware of our 
planet's impending demise. 
David Fraser 
Edmonton, Alberta, Canada 


In the January issue the article on the 
danger to Earth from the destruction 
of ozone is followed later by an article 
[*Water-Based Varnish"] in which the 
EPA labels ozone a "dangerous pollu- 
tant." If chlorofluorocarbons are de- 
stroying the vital ozone shield, and 
volatile organic compounds in varnish 
react with nitrogen oxides to form 
ozone, why not release more of these 
VOCs to remedy the problem? 
William J. Waddell, M.D. 
Prospect, Ky. 


Even ifall chlorofluorocarbon use were 
to stop now, there is already enough of 
the gas released in the air to affect the 
ozone layer for decades. However, ozone 
is as cheap to produce as commercial 
oxygen and we have aerial tankers, so 
why not simply release compressed 
ozone at high altitude? 
The Rev. Timothy Michell 
Lafayette, Ore. 


We received many letters like Dr. Wad- 
dell's. Ozone is indeed vital to life, but 
only in the right place. The ozone de- 
pletion concerning atmospheric scien- 
tists occurs 10 to 40 miles above the sur- 
face of Earth. Ozone here absorbs ul- 
traviolet light, serving as a shield from 
lethal radiation. Breathing excessive 
quantities of ozone at or near Earth's 
surface, however, can damage lung tis- 
sue. Many readers have also made the 
same suggestion as Michell. But the 
volume of ozone needed is too immense 
to make any such attempt feasible. 
—Arthur Fisher 


Floating airplanes 


After reading the letter from 1st Lt. 
Kenneth Ferguson criticizing the use 


Address letters for this column to: Readers Talk Back, POPULAR 
Science, 380 Madison Ave., New York, N.Y. 10017. We are 
unable to acknowledge unpublished letters. 


of a ballistic chute on aircraft [^RTB," 
Feb.], I had to respond. I have been 
flying for 20 years and consider the 
ballistic-chute system probably the 
greatest invention for aviation in a 
long time. I own an ultralight and I 
fly it all the time. I appreciate any 
safety system that could save my life. 
Even if airplanes started floating down 
out of the sky on their chutes and land- 
ing in backyards, shopping centers, and 
freeways, at least there would be only 
minor injury to both pilot and plane. 

Gary Safrit, Mount Pleasant, N.C. 


Explaining X-31 


Congratulations on your clear and 
concise article on our Enhanced Fight- 
er Maneuverability program to build 
and test two X-31 combat capability 
demonstrator aircraft [Cover article, 
Feb.]. Jim Schefter was able to put the 
concepts of agility and post-stall ma- 
neuverability into terms readily un- 
derstandable—a task we have often 
found difficult even when talking to 
knowledgeable audiences. And to cap 
it off, the illustrations by Mark Mc- 

Candlish were outstanding. 
Dave Moruzzi, marketing manager 
Rockwell International Corp. 
Arlington, Va. 


Can L-Drives take it? 


“Space-Saving Stern Drive” [Dec. ’88] 
did not cover what happens when an 
underwater obstruction is encountered 
by the new L-Drive. Hitting a log 
might well sink the boat by ripping off 
the aft keel or stern. My inboard-out- 
board motor can “kick up” when ob- 
structions are encountered. 

James R. Holt, Cincinnati, Ohio 


The L-Drive has an impact-unloading 
circuit in the hydraulic system and the 
ability to tilt up 53 degrees when mak- 
ing contact with a submerged object. 
We have completed controlled-impact 
tests with a 12-inch-diameter log 18 feet 
long at 25 mph with only minor dam- 
age to the unit.—Dave Gruenwald, 
manager of four-cycle engineering, US 
Marine Power Corp, Hartford, Wis. 


Amazing ant 


I was amazed by your description of 
the Fire Ant anti-tank weapon in the 
January "Science Newsfront." Where's 

Continued 
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биген 
ONE TUBE OF CAULK. 


One of the reasons why DAP* 
Acrylic Latex Caulk with Silicone is 
America's most popular caulk is that 
its so bis. you really don't need 


an else. 

indios or out, it'll maintain a tight, 
flexible seal for at least 25 years without 
areis inking or chalking. 

It guns easily forms a smooth, 
paintable skin in just 2 hours, and then 
cleans up with a damp cloth. 

In fact, it's so neat and reliable, why 
would you want to use anything else? 


eme ee 


The spirit of Marlboro 
in a low tar cigarette. 


tar!’ 07 mg 
r cigarette, РТС 


А Feb'85 


Readers Talk Back continue: 


the heavy breech and barrel assembly 
to propel the 22-pound copper projec- 
tile at a velocity of 6,600 feet per sec- 
ond? That number must be a mistake. 
After all, a 40-mm cannon projectile, 
at nearly that weight, achieves only 
one-third that velocity from a heavy 
barrel several feet long. Let's have some 
more data on the machine. 

J. M. Jones, Autaugaville, Ala. 


The velocity given is not a mistake. It 
is the result of the explosion of a shaped 
charge that instantaneously melts the 
copper projectile and hurls the result- 
ing glob of metal at high speed. The 
vehicle itself, considered low-cost and 
expendable, is disintegrated in the 
process.—Arthur Fisher 


High-strung table 


February's “Wordless Workshop" has 
a serious flaw. As shown, the string- 
ing of the table necessitates a great 
amount of slack, as all the string (or 
wire) has to be pulled through all the 
holes until it reaches the last one. Sta- 
ples or parallel saw cuts would have 
been adequate and much easier. 

Pete Howley, Jacksonville, Fla. 


Fuel-efficient Ford 


According to Fred W. Hunt [“RTB,” 
Feb.], who wants to see pollution-free 
cars, ^We need 230-horsepower cars 
like we need holes in the head!" The 
only foolproof way to control emissions 
is to use all available energy in the 
fuel. This, in turn, means getting 
more power from a given displace- 
ment. When Ford introduced its own 
Уб a few years back, it barely exceeded 
100 horsepower. The new SHO engine 
makes 230 hp from the same displace- 
ment and, from the reports I've seen, 
does it on less fuel. Am I missing some- 
thing, Mr. Hunt? 

Bradly Johnson, Paducah, Texas 


The end of the tale? 


Td like to set the record straight for 
Warren G. Seitzinger and John J. 
Leggio [“RTB,” Tool Tales, Sept. '88]. 
PopuLanSciENcE did notclaimthe split 
shank idea on the Gripping Driver 
screwdriver to be new. The new fea- 
ture is the dovetail on the screwdriv- 
er’s tip, and it works differently from 
any other screwdriver. 

Ear] Benitz, Leavenworth, Kan. 


First bus 


Contrary to your statement in De- 
cember 1988's “Electronics Newsfront" 


[Forced Busing], the computer bus did 
not get its start at IBM. The first use 
of a computer bus that I can find was 
on the Whirlwind I at the Massachu- 
setts Institute of Technology. This com- 
puter was begun in 1947 and was used 
from 1950 to 1967. It brought in other 
innovations, as well, such as tape, 
drum, and core memory. 

Dale Dellutri, Evanston, Ill. 


Scary spare parts 


After reading your article “The Econo- 
car Redefined” [Nov. '88], I am both- 
ered over the cost of replacement parts. 
A price of $472 for the Corolla alter- 
nator—a bit of metal with perhaps $5 
worth of wire, some brass, a couple of 
diodes, and maybe $3 worth of bear- 
ings—is astronomical. As a former 
electrical contractor, I am in shock. 
Joe Frackt 
Montreal, Quebec, Canada 


I read your car-test article "Wet Set" 
[Dec. '88], and I was disappointed that 
while you tabulated some interesting 
information, you failed to comment on 
a major failing of these cars. I refer to 
the ridiculous pricing of spare parts for 
the vehicles. Almost $600 for a Subaru 
alternator is unpalatable at best. 
Brad Cozad, Los Osos, Calif. 


Exhausting radon 


Reader Warnek [“RTB,” Jan.] disputed 
the findings of Lawrence Berkeley Lab- 
oratory's study of heat-recovery venti- 
lators, which was based on the correct. 
use of an HRV [“Give Your House a 
Breather,” Oct. '88]. When Warnek 
plugged “ ‘the warm, stale air’ side of 
the HRV into the floor," he converted 
his HRV into a sub-slab ventilation sys- 
tem, which the EPA has documented 
as an effective way to reduce indoor 
radon. But unless Warnek has ex- 
pended the HRV's outdoor exhaust 
above his house's eaves, he could be 
causing a radon-level increase in other 
sections of his home and/or exposing 
people or animals in the exhaust area 
to high radon levels. He has also re- 
duced the efficiency of the HRV by 
drawing cold air from under the slab 
into the ventilator's heat-recovery side. 

Rick L. Formenti, address withheld 


Corrections: The Ford F-150 pickup 
shown on page 45 of the February issue 
is a standard cab, not a Supercab. 
Regarding T. A. Heppenheimer's re- 
sponse to a letter about the hypersonic 
spy plane in February’s “RTB,” the 
speed of sound has a sea-level value of 
760 mph at 158,000 feet. йз 
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ations, one word 
monymous with 


For gen 
соте 
п регіс 


Mercury brings its 
putation to a new 
e line of boats. 
ro fishing r 
ig. Dynamic. And 
rigged for peak performance. 
Exactly what you'd expect 
from the Mercury Powerboat 
ion of Brunswick Corpora- 
tion, the world's largest marine 
manufacturer. 

You'll like everything about 
Astro fishing boats. 
Because everything 
that goes into an 
Astro fishing boat is 
entirely designed and 
built with only one 
thing in mind. You. 


Aerated tournament livewells 


Your 
comple 
satisfaction 
is all that 
matters. To 
stro boat 


> know, by talking to 
i urself, the one 
trouble- 
hat 
from Astro 
rigs. No matter which 
model you run with 


YOGIN IN ALL YOUR GLORY 


You're sure to find an Astro 


polyglass or aluminum boat 
with just the right 
equipment, acces- 
sories, power and 
price for your way 
of thinking. And 
fishing. And when 
you compare an 


type pac 
‘Ise, you'll di 


And, 
> other 
boat packages, Sport steering wheel 
each Astro is 
matched to a 
specific out- 
board for peak 
performance. 
What's more, 
every model 
has been test- 
ed to assure 
the maximum 
in reliability. 
And because 
we build them 
so well, we can Lowrance fish finder 


Full instrumentation 


*See back page for financing information 


boats at just any dealer. Because 
an Astro isn't ju i 
boat. 

Astro dealers have to live up 
to some pretty tough stand- 


limited warranty 
to back up what 
we promis 
Heavy-duty b 
ith confiden 
for the pi 


arting 
,899* complete re’ 
no inflated rigging or 


a more honest value. 
But you'll figure that 
out оц put 


an Astro fishing rig up 
against the same type 


опа]. Peor 
ss for the long haul. 
People who will do 
everything possible 
to make sure you 
are completely 
satisfied. People 
who offer not only 
but expert 
'e, a complete 
inventory of parts 
and accessories, 


A Fishing Boat line. 

Call 1-800-BOATS-90 fi 
information and the location of 
your nearest Astro dealer. 

Get the feel of an As 
yourself. It'll put you in your glory. 


of package from any icksilver™“Laser yt” and advice worth 
other manufacturer. o less steel propeller listening to. 


UIT AUOD UU E People who want to make 

IT STANDS TO REASON, ONLY boating trouble free. 
THEBESTBOATSCANCOME "And your Astro сс 
FROM THE BEST DEALERS. 


.ENUM IHE DES) DERLER. dealer can offer you 
Youwon'tfind Astro fishing һе convenience 


ed out rigs that other boat manufactur- 
you ll find nobody gives you a more honest value 
rd ente are a lot more than just "bells and whistles”: 


Co else other boat manufacturers are hard- 
network. Astro dealers are chosen from the 


MS 


half the story. 
A that's s the Adee 
. And they're committed to giving you the back-up support, accessories, 
Astro on the water instead of stuck on the trailer. 
tions on the entire Astro Quickfire polyglass line 
rigs. For free information and the location of your nearest Astro 


ASTRO "QUICKFIRE 19 FD" 
FLIPPIN' DECK BASS RIG 


$15,499 or as low as $185.06 per month* 


O High-level front casting deck to accommodate flippin’ C Tournament-ready dual recirculating livewell s with timers О Twin, 
22-gallon fuel tanks Г1 Deluxe dash instrumentation panel with built-in Lowrance 1240 flasher, Quicksilver" tachometer, speedometer, 
volt meter, water temperature and fuel gauge Г1 Mercury Thruster” 24/12 foot control trolling motor with Whisper Drive" system and 
Machete™ prop Г1 Performance matched “Laser II™” stainless steel propeller, standard Г) Two deep-cycle trolling motor batteries and 
[ыт battery rn trays Г1 Big performance from the legendary Mercury ХКА, 150 hp with power trim and tilt O Custom-matched 
luxe drive-on trailer 


ASTRO "QUICKFIRE 18 SC" 
SINGLE CONSOLE BASS КІС 
$13,999 or as low as $167.15 per month* 


"Most Popular” rig О Spacious bow casting deck with built-in aerated livewell and tackle tray C Extra large rear casting deck 
i tournament recirculating contoured livewell and twin insulated storage compartments ГЇ Deluxe dash instrumentation panel 
with built-in Lowrance 1240 flasher, Quicksilver" tachometer, speedometer, volt meter, water temperature and fuel gauge О Mercury 
Thruster” 12 volt foot control trolling motor with Whisper Drive" system and Machete" prop О "Pro style" bow trolling motor panel with 
6 gauge wire C Performance matched “Laser II” stainless steel propeller, standard d Two deep-cycle trolling motor batteries and 


drive-on trailer 


cranking battery with trays C Top performance Mercury XR4, 150 hp outboard with power trim and tilt 0 Custom-matched deluxe 
ER 


ASTRO "QUICKFIRE 18 FS" 
FISH & SKI RIG 
$13,999 or as low as $167.15 per month* 
C Walk-thru "sport windshield" with Clear Vision convertible top, boot, and curtain C Front and rear aerated recirculating contoured 
livewells O Deluxe dash instrumentation panel with built-in Lowrance 1240 flasher, Quicksilver" tachometer, speedometer, volt meter, 
water temperature and fuel gauge C Mercury Thruster” 24/12 foot control trolling motor with Whisper Drive" system and Machete™ 


prop Г] Performance matched “Laser II™” stainless steel propeller, standard C Two deep-cycle trolling motor batteries and cranking 
battery with trays О Legendary Mercury 150 hp outboard with power trim and tilt C Custom-matched deluxe drive-on trailer 


E 


ASTRO "QUICKFIRE 16 FS" 

FISH & SKI RIG 
$10,999 or as low as $160.03 per month* 

O Walk-thru “sport windshield" with Clear Vision convertible top, boot and curtain O Front and rear aerated recirculating contoured 

livewells C1 Deluxe dash instrumentation panel with built-in Lowrance 1240 flasher, Quicksilver" tachometer, speedometer, volt meter, 

water temperature and fuel gauge Г1 Mercury Thruster” 12 volt foot control trolling motor with Whisper Drive" system and Machete" prop 

О Performance matched “Laser II™” stainless steel propeller, standard 1) Deep-cycle trolling motor battery and cranking battery with 

trays О Smooth-running Mercury 90 hp outboard with power trim and tilt 11 Custom-matched deluxe drive-on trailer 


Call 1-800-BOATS-90 for free information and the Astro dealer nearest you. *See back page for financing information. 


THERESA ST MORE To THESE OATS 

When it comes to a complete line of fully-rigged aluminum fishing boats, you'll have to look 
long and hard to match Astro. With 23 different aluminum Astros to choose from, you're sure 
to find the rig that’s decked out for your kind of fishing. 
From V hulls for taming big waves to flat bottoms for 
working your favorite lake. Once you compare an Astro 
aluminum rig to the same type package from another 
boat manufacturer, you'll find there's no comparison. Or 
better value. 

And that's true when it comes to your Astro dealer 


as well. 

It's just hard to find a more knowledgeable, professional dealer around. You'll get help and 
advice you can really use. Plus, there's all the support, service, parts and accessories you'll 
need to keep you on the water. 

See the back page for complete specifications on the full Astro aluminum line of fishing rigs. 
For free information and the location of your nearest Astro dealer, call 1-800-BOATS-90. 


ASTRO "LAKESPORT 14" FLAT ВОТТОМ &. 
$2,599 or as low as $55.77 per month? 
O Classic flat bottom aluminum design Г1 Reliable Mercury 15 hp outboard Г] Custom-matched drive-on trailer 


ASTRO "BASSPORT 16" 
MODIFIED V BASS RIG 


$6,799 or as low as $98.92 per month? 


О Smooth entry modified V-hull а О Four marine grade vinyl covered fishing seats Г1 Rear aerated livewell O Deluxe dash 
instrumentation panel кошы wit with Quicksilver" tachometer, speedometer, volt and water temperature gauge (7 Lowrance X4 LCR on 
swivel base L1 12V Mercury Thruster” foot control trolling motor C Marine carpet over all-aluminum floor and deck panels (no wood) 
C Double-anchored “spring-loaded” pedestal bases (О Performance-matched Quicksilver" stainless steel propeller, standard O 
Deep-cycle trolling motor battery and cranking battery with trays C Smooth running Mercury 40 hp outboard with power trim and tilt 
Custom-matched deluxe drive-on trailer 


ASTRO "LAKESPORT 16 V DLX" 
VEE HULL RIG 
$4,999 or as low as $107.27 per month* 


LJ Wave Tamer" aluminum V-bow design (О Two marine grade vinyl covered pedestal fishing seats О Aerated livewell Г1 Quiet, 
powerful Mercury Thruster” trolling motor O Lowrance X4 LCR on swivel base O Marine carpet over all-aluminum floor panels (no 
wood) L1 Double-anchored pedestal bases  Deep-cycle trolling motor battery and cranking battery with trays 0 Dependable Mercury 
25 hp outboard with electric start O Custom-matched deluxe drive-on trailer 


ASTRO "QUICKFIRE 18 GT" 
V HULL PERFORMANCE BASS RIG 


$11,999 or as low as $174.58 per month* 


L1 New design concept in lightweight, high-performance aluminum hulls Г1 Dual aerated livewells with timers Г1 Built-in 22-gallon fuel 
system [O All aluminum floors and decks (no wood) L1 Deluxe dash instrumentation poe complete with Quicksilver" tachometer, 
speedometer, volt and water temperature gauges C Lowrance X4 LCR on swivel base O Mercury Thruster” 24/12 foot control trolling 
motor with Whisper Drive™ system and Machete” prop O Double-anchored “spring-loaded” pedestal bases O Performance-matched 
Quicksilver" stainless steel propeller, standard C Two deep-cycle trolling motor batteries and cranking battery with trays (0 Top- 
performance Mercury 115 hp outboard with power trim and tilt O Custom-matched deluxe drive-on trailer 


Call 1-800-BOATS-90 for free information and the Astro dealer nearest you. *See back page for financing information. 


THERE'S AN ASTRO FISHING RIG TO MEET YOUR SPECIFICATIONS 


A. $ 
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Lokesport 15 
VEE HULL RIGS Tough, versa! 


"p 


Lakesport 14V DLX 
Lokesport 14V DLX 
Lokesport 16V DUX 

Lakesport 16V DLX 
Lokesport 16V Special 25hp 


107.27/48 mo 
122.2948 то | 1517 


116.38/84 mo 
160.03/84 mo 


кол 18V PRO 
Lokesport 18V PRO SPECIAL 


MODIFIED V CRAPPIE RIG А special Lokesport for crappie fishermen who prefer aluminum. 
[LokesporriéDix  [25hp | | $10298/48mo | 16 [69| vv | 


MODIFIED V BASS RIGS  Clossic, — a bass boats. 


91.65/84 mo 
112.01/84 mo 


Quickfire 16 GT 
Quickfire 16 GT 
Quickfire 18 СТ 
Quickfire 18 GT 115 te * 


QUICKFIRE CRAPPIE STYLE RIGS _ Versatile fishing rigs. 


$109.01/84 mo E 76&'| 12V |А | ж 
120.74/84 то 5" |76" | uv А [ж 


"p 


165С 139.66/ 84 то ж ж |2 

MSc 90hp | ж | 160.03/ 84 mo * * |3 

WSC Ti5hp | ж | 167.30/ 84mo 24\2у * x3 

185С 115 һр | ж | 151.63/120 mo 24n2v | ss. | ж ж | 3 | 2490! 12,699 
185С 150ХЕ4] ж | 167.15/120 mo 24\2у | ss. | ж ж |3 | 24gol | * 13,999 
195C 150XR4| ж | 179.09/120 mo 24\2у | ss. | ж x [3 | Зва [ж 14,999 
198C. 200hp| ж | 187.45/120 mo 24mv | s.s. | * ж |3 | 36да | * 15,699 
QUICKFIRE DUAL CONSOLE TOURNAMENT RIGS Designed for you and your best fishing buddy. 

170C $170.21/ 84 mo xIs x [ 511,699 
J8DC ж | 155.21/120 mo * [3 * 12,999 
J8DC 150XR4| ж | 171.93/120 mo * |3 | 20а | ж 14,399 
190C nsoxe4| ж | 182.67/120 mo x [з [36до | ж 15,299 
QUICKFIRE FLIPPIN’ DECK RIGS Тһе ultimate tournament rigs. 

18FD 150ХЕ4] ж | $179.09/120 mo | 18 [86 [242v [Ss. [ * ж [3 [@159ш] ж | $14,999 
19FD 150XR4| ж | 185.06/120mo | 199” | 88" [24/12V [ Ss. | ж ж [з |0225] ж 15,499 
19FD 200hp | ж 189.84/120 mo | 199” | 88" |24/12V | 5.5. | ж ж | 3 [02)22gol| ж 15,899 
QUICKFIRE FISH & SKI RIGS Мо one has more for you and your family. 
$160.03/ 84 mo 12у |SS.| ж ж |2 ж 510,999 

Y7FS ж | 171.67/ 84 me 82* [24n2v | s.s. | ж * | 3 | ag | * 11,799 
18Е$ ж | 155.21/120 mo 86” |24nzv | ss. | ж * [3 | 24goi | ж 12,999 
l8FS ж | 167.15/120mo | 18 | 86" |24mv|Ss. | ж * [3 [242 | * 13,999 
J9FS 150Һһр | ж | 179.09/120 то | 19»* | 887 |24n2v [55 | ж ж [3 | зева | ж 14,999 
NOTE 1: Payments listed are for qualified buyers at participating ММАС + NOTE 2 Suggested Retai Prices ted are for customer Eat of Rocky 


financing Astro dealers and are based on 12.99% APR, 20% down 
(cash or trade) plus applicable taxes, licenses and fees. Specific 
‘monthly terms are noted. Ask your Astro dealer for complete details. 


Mountains. Because of additional freight expense, prices are slightly 


We are constantly striving to improve our boats and therefore must reserve the right to change specifications and prices without notice. Photographs may include optional equipment. 
Astro fishing rigs are products of Mercury Powerboat, А Brunswick Co. © Brunswick Corporation 1989 


С Call 1-800-BOATS-90 for your nearest Astro fishing rig dealer. ein 
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A powerful new scanning electron microscope at the University of Liverpool can inscribe volumes on the head of a pin. 


Pinhead science 


Forget about how many angels can 
dance on the head of a pin. Research- 
ers at Britain's University of Liverpool 
have used a super-powerful scanning 
transmission electron microscope to 
show that they can punch a trillion tiny 
holes in a pinhead, or inscribe it with 
the entire contents of the Encyclope- 
dia Britannica's 29 volumes. The in- 
strument is shown in the photo above. 
The block of text shown in the inset 
above is actually just one micron—a 
millionth of a meter— wide, with each 
dot less than 0.01 micron across. A 
million such dots equals the width of 
a pencil line. 

*For possible data storage," Liver- 
pool's Professor Colin Humphreys told 
European Correspondent David Scott, 
"this represents a density at least a 
thousand times greater than any ex- 
isting computer system. Information 
could be coded as perforated patterns 
on metallic tape or discs, similar to the 


way music is written and then read 
on player-piano rolls. Because the holes 
are of molecular size, we could have 
microporous sieves and filters for use 
in chemistry and biotechnology, and 
even isolate viruses to advance medi- 
cal science. Ultra-fast electronic cir- 
cuits are another possibility." 

For writing or pattern making, the 
electron beam is deflected by electro- 
static plates, much the same way as 
in a TV picture tube. But with this mi- 
croscope, Humphreys explained, the 
precision of aim needed is comparable 
to sitting in a geostationary satellite 
and trying to paint the window frame 
of a doll’s house on Earth's surface 100 
miles below with a single-bristle brush. 
Just how the intense beam drills such 
minute holes is still being researched, 
Humphreys says. “It may be a form of 
electron-stimulated desorption... but 
call it zapping if you like.” 

The electron microscope was built by 
two British companies, VG Microscopes 
and Link Analytical. 


Quantum wires 


Researchers at the University of Cali- 
fornia, Santa Barbara, have fashioned 
a novel material in which electrons 
act in a way that is radically different 
from their behavior in conventional 
materials. The material, which con- 
tains a matrix of wires so tiny that six 
million of them could fit in a human 
hair, may herald electronic devices 
with revolutionary properties in the 
21st century. 

The UCSB team was headed by 
Professor Pierre M. Petroff, who an- 
nounced that the new material was 
the world's first quantum-wire super- 
lattice, the most advanced of a new 
class of materials that contain so-called 
“quantum electronic structures.” 

A quantum-wire superlattice is a re- 
gion in a semiconductor chip that con- 
tains millions of ultrafine wires so 
small that they force electrons to move 
in one direction only, along the wire's 
long axis. Quantum theory states that 

Continued 
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such electrons should encounter much 
less resistance than they would in nor- 
mal wires and could therefore carry 
current more effectively. 

This phenomenon, electronics re- 
searchers conclude, could make it pos- 
sible within a decade or two to build 
superchips that cram 100 times as 
much function in the same amount of 
space, while running 1,000 times fast- 
er and consuming considerably less 
power. The result could be to shrink a 
supercomputer to the size of a lap-top 
that could run on flashlight batteries. 


Narrow-beam laser 


A new type of semiconductor laser with 
significant advantages over conven- 
tional kinds is demonstrated in the 
photo below by Paul L. Gourley, head 
of the team of Sandia National Labo- 
ratories physicists that developed it. 
The microscopic laser is a custom- 
tailored single crystal with mirrors 
and lasing medium precisely grown 
layer by layer by the technique called 
molecular beam epitaxy. It emits las- 


Sandia's surface-emitting semiconduc- 
tor laser has advantages over conven- 


Captured: Virtually identical snow crys- 
tals disprove the old saw. 


er light from its top surface, unlike 
conventional devices that are side 
emitting, and does so at room temper- 
ature with a continuous-wave beam 
that is highly efficient. The beam, 
made visible by an infrared-detector 
card in Gourley's right hand, is clear- 
ly circular and tightly focused. Re- 
searchers anticipate these advantages 
will be harnessed in applications rang- 
ing from optical computing to tele- 
communications. 


tional types, including high power and 
a beam with little divergence. 


No two alike? 


Who has not been exposed to the ex- 
plicit statement that the wondrous ge- 
ometry of snowflakes is so varied that 
no two are alike? 

Well, forget it. Nancy C. Knight, a 
meteorologist at the National Center 
for Atmospheric Research in Boulder, 
Colo., has the evidence to disprove that 
durable bit of folk wisdom. It is the 
photo that appears here, showing side 
by side two snow crystals that are vir- 
tually identical. The crystals were col- 
lected in a NASA cloud climatology 
experiment on a glass slide coated with 
oil and exposed at the end of a rod ex- 
tended from an aircraft. 

In her report on the observation in 
the Bulletin of the American Mete- 
orological Society, Knight states: “In 
many years of snow-crystal collection, 
the author has seen no other examples 
of such crystals.” 


Finding the “disappeared” 


During Argentina's so-called “dirty 
war” from 1976 to 1983, when human- 
rights violations by the right-wing mil- 
itary junta were rampant, more than 
200 children were kidnapped, many of 
them infants. Some 150 of these “dis- 
appeared” remain missing. And be- 
cause so much time has elapsed, it is 
increasingly difficult to identify the in- 
dividuals who do surface and reunite 
them with their families. 

Now a powerful tool of molecular bi- 
ology has come into use to untangle 
the many problem cases. Geneticist 
Mary-Claire King of the University of 
California, Berkeley, explained the 
technique at a symposium on Defend- 
ing Human Rights with Genetics and 
Forensic Evidence given in January in 
San Francisco. 

The identification method relies on 
using mitochondrial DNA as a “finger- 
print.” Every child inherits from its 
mother a highly specific sequence of 
DNA that is found in the mitochon- 
drion, a cell body that lies outside of 
and contains far less DNA than the 
nucleus. The genetic sequence is so 
specific that a child shares the exact 
pattern only with its mother and cer- 
tain relatives on its mother’s side, such 
as a maternal grandmother. Matching 
of mitochondrial DNA thus provides 
indisputable proof of a person's iden- 
tity. Many grandparents and other 
relatives of kidnap victims have now 
stored their DNA profiles in the Na- 
tional Genetics Data Bank established 
by the Argentine government. 

“Essentially,” King says, “the ability to 
impersonate anyone is now over.” Is] 
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WHY AMERICA'S 
HAVING A CHANGE OF 
HEART IN PICKUPS. 


CHEVY SPORTSIDE. MORE V6 POWER 
THAN FORD, STYLED LIKE NO TRUCK 
AVAILABLE FROM FORD. 

Admit it. If there were a meter attached to all 
the sensitive points on your body right now 
and you saw this truck coming down the 
street, the needle would jump off the gage. 

Thats how hot п juicy Chevy Sportside is. 
The swept-back looks alone can incite your 
glands to riot. 

Theres much more, of course. Theres the 
standard Vortec V6. Bristling with fuel-injected 
aggressiveness. More standard half-ton 
power than Ford. 


, | 


If you want even more force (and you 
might, you might) get the available 350 V8. 

The Getrag-licensed 5-speed manual trans- 
mission with overdrive is standard. So is the 
sporty stepside box. 

See the Chevy Sportside at your Chevy deal- 
ers. In either 2- or 4-wheel drive. And you'll 
see why Americas having a serious change of 
heart about ordinary-looking, outdated pickups. 


Chevy Sportside, now with new 3-year/50,000-mile Bumper to 
Bumper Plus Warranty. See your Chevrolet dealer for terms of this 
new limited warranty. 


nblem are registered trademarks of 
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Cat OF AMERICA <7 TODAY'S CHEVY TRUCK " 


Lets get it together.. buckle up. 


ш ———— € 


By DAN McCOSH Detroit Editor with Stuart F. Brown in Arizona, David Scott in England, 


and Brian Nadel and Richard L. Stepler in New York 


Picnic table to go 


You might have to make extra room 
in your garage to accommodate Ponti- 
ac's Stinger concept car and its five re- 
movable glass panels. The car does 
a striptease until all that is left is an 
open-air off-road sports vehicle. 

Stinger has a body made of carbon 
fiber and is powered by a three-liter 
four-cylinder 16-valve engine that 
develops 170 horsepower at 6,000 
rpm. 

The flexibility built into the Stinger, 
which was unveiled along with a host 
of other concept cars at the North 
American International Auto Show in 
Detroit (see "Show Stoppers," this 
issue), can be seen in its seating, which 


The Mazda RX-7 moves to more of a 
flat-out performance car with a refine- 


converts from form-fitting bucket seats 
to a bed to an elevated vantage point 
for viewing scenery or the occasional 
drive-in movie. The Stinger is also 
equipped with a lounge chair, pull-out 
radio, hand-held vacuum, camper 
Stove, picnic table, and a cooler that 
pulls out ofthe front door, making this 
a 1990s dune buggy that is kind of a 
Swiss army knife on wheels. 

Pontiac says that while the car ap- 
pears futuristic, it is mass-producible. 
That claim is taken seriously these 
days because it was only two years ago 
that another far-out concept van made 
its debut: The General Motors APV 
van proved to be a dead ringer for the 
new line of minivans GM is preparing 
to introduce this fall. 


ment of the twin scroll turbocharger 
(right) to increase power to 200 hp. 


The all-wheel-drive Pontiac 
Stinger, shown recently at 

the North American Inter- 

national Auto Show, has 
pop-off panels to go from an 
enclosed coupe to an open-air 
sport utility. A pnuematic ac- 
tive suspension raises the 
vehicle four inches for off- 
road driving. 


Free-revving RX-7 


While on a flat-out acceleration run 
at Phoenix Firebird Raceway in Ari- 
zona, the new Mazda RX-7 rotary en- 
gine topped out at 8,000 rpm. That was 
a quick demonstration of one of the 
major changes in the 1989 upgrade of 
Mazda's unique Wankel-engine-pow- 
ered two-seater. The rotary engine now 
spins an extra 1,000 rpm in manual- 
transmission models, owing to lighter 
rotors and modifications to the intake 
system. 

The non-turbocharged version of the 
RX-7's new engine gets a tuned in- 
take manifold that uses the rotary 
valving of the Wankel to set up reso- 
nance pulses that alternate a pressure 

Continued 
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Traffic radar doesn't say which car is being clocked, it merely flashes a number. The radar operator must then try to determine which vehicle produced the reading. 


Why radar makes mistakes. 
How to protect yourself. 


А оеп nine different errors have been 
documented for traffic radar, the most common 
Source of wrongful tickets is mistaken identity. 

It's hard to believe, but traffic radar does 
not identify which vehicle is responsible for the 
speed being displayed. It shows only a speed 
number and nothing else. The radar operator 
must decide who is to blame. 

How radar works 

The radar gun is aimed at traffic and it 
transmits a beam of invisible radar waves. Each 
moving object within range reflects these invisible 
waves back to the radar gun. Using the Doppler 
Principle, the radar calculates speed from the 
reflected waves. 

Traffic radar Is blind 

Traffic radar works differently from military, 
airtraffic-control, and weather radars. The others 
use rotating dish antennas in order to track many 
objects simultaneously. 

Traffic radar uses a far smaller, far cheaper, 
gun-shaped antenna. This simplification requires 
traffic radar to ignore all reflections but the 
strongest. The number displayed is speed 
calculated from the strongest reflection. 

The best guess 

Remember, these reflections are invisible. 
Truck reflections can be ten times stronger than 
car reflections. How can the operator know for 
sure which vehicle is responsible for the number? 

The truth is, he can't be sure in many cases. 
The result is mistaken identity. You can be ticketed 
for somebody else's reflection. 


Self defense 

The only way to defend yourself against 
these wrongful tickets is to know when radar is 
operating near you. Others agree with this 
method. In his verdict upholding a citizen's right 
to use a radar detector, Judge Joseph Ryan, 
Superior Court, District of Columbia, wrote: 

“If government seeks to use clandestine 
and furtive methods to monitor citizen actions, 
it can ill afford to complain should the citizen 
insist on a method to effect his right to know he 
is under such surveillance.” 

We can help 

We specialize in radar warning. And Escort 
and Passport do far more than simply find radar. 
Upon radar contact, the alert lamp responds 
and the meter shows radar signal strength. At 
the same time, you will hear an audio warning 
—pulsing slowly when the radar is weak, quicker 
as it strengthens, then constant as you approach 
close range. When you know exactly how strong 
the radar waves are, you'll know when the radar 
unit is near enough to actually have you under 
surveillance. 

Expert's Choice 

Escort and Passport are the most effective 
radar-warning instruments available. But don't 
take our word for it. Car and Driver, Popular 
Mechanics and Roundel magazines have each 
published independent tests of radar detectors. 
Апа each gave us the highest ratings. Just call us 
toll-free and we'll send reprints of the complete 
tests, not just excerpts or quotes. 


MMO 


We're as close as your phone 

We sell directly to you, and we guarantee 
your satisfaction. If you're not entirely satisfied 
within ЗО days, return your purchase. We'll refund 
your money and shipping costs. 

To order, call toll-free. Orders in by 5:00 pm 
eastern time go out the same day by UPS and 
we pay the shipping. Overnight delivery is guar- 
anteed by Federal Express for only $10 extra. 

Call now, and the best defense against 
wrongful tickets can be in your car tomorrow. 


Order Today 


TOLL FREE 1-800-543-1608 
(Mon-Fri Bam-11pm, Sat-Sun 9:30-6 EST) 


By mail send to address below. All orders 


processed immediately. Prices slightly 
higher for Canadian shipments. 


PASSPORT 


RADAR-RECEIVER 
ee 
$295 


Pocket-Size Radar Protection 
(Ohio res. add $16.23 tax) 


Is 
RADAR WARNING RECEIVER 
=== 


The Classic of Radar Warning $245 
(Ohio Res. add $13.48 tax) 


Cincinnati Microwave 
> Department 601649 
One Microwave Plaza 


Cincinnati, Ohio 45249 1989 CMI 


For our free engineering report “TRAFFIC RADAR: How it works, and why it gets wrong readings; call us toll free 1-800-543-1608. 
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wave between the twin rotors. Power 
has been increased to 160 hp at 7,000 
rpm, compared with 146 hp at 6,500 
rpm for the 1988 model. 

The parallel improvement in the 
turbocharged version is a more mod- 
ern version of Mazda's twin-scroll tur- 
bo. The new engine uses a completely 
separate exhaust tract to supply pulses 


METAL 
SPLINED SHAFT 


RYTON 
PLASTIC FILLER 


METAL CAM LOBE 
Phillips 66 is experimenting with hy- 
brid camshafts made from metal lobes 
bonded onto a splined metal rod with 
Ryton, an engineering plastic. 


from each rotor independently to op- 
posite sides of a power turbine. The 
result is improved throttle response 
for the turbo. The new turbocharger 
also uses electronics to control boost 
pressure. 

The result of these modifications, 
along with a lightweight turbo rotor 
and increased compression ratio, is 


that the turbo-rotary engine is rated 
at 200 hp at 6,500 rpm, compared 
with 182 hp for the old model. The 
suspension, particularly the automat- 
ic toe-in feature Mazda introduced 
two years ago, is unchanged, so the 
RX-7 remains solid and controllable. 
Mazda is upgrading the RX-7 lineup 
as a prelude to the midyear introduc- 
tion of a smaller, conventional-engine 
roadster to be called MX-5 Miata. The 
aim is to make the venerable rotary- 
powered sports car into more of a flat- 
out performance car. Judging from a 
Short test drive, the refinements en- 
hance the engine's flexibility and add 
to its overall performance. The new 
RX-7 is now a more muscular car, 
which is likely to please most drivers, 
but that added excitement comes at the 
expense of some ease of shifting in the 
manual-transmission version. 


Lighter camshafts 


Inventor Royce Husted [“Опе Thumb, 
15-Speed Shift," July '85] has devel- 
oped a process for injecting a Phil- 
lips 66 plastic into a cavity inside 
a camshaft. (See the illustration 


The best way to look at a spa. 


Sit in it. 

Feel the things that make your body feel 
good and you'll pick a Hot Spring Spa. 

Like, is the water always hot? Our spa never 
needs a warm-up, even in a blizzard. 

Is the seating comfortable? Can you move 
easily to other jets, or are you confined in a 
bucket? 

How do the jets feel? Are the 


enough? Ours feature a full 22 p.s.i. at each nozzle. 

Our spa offers the best hydrotherapy avail- 
able today, with more different kinds of jets than 
any other spa. 

Our exclusive Moto-Massage* for example, 
automatically moves up and down your spine. 

And Jetstream® redirects the entire pump 
pressure of the spa out of one powerful jet, for 
deep relief to calf and foot. 


on the left.) The resulting metal- 
plastic composite shafts weigh and 
cost 50 percent less than all-steel 
ones do and run more quietly, Phil- 
lips says. Endurance testing is planned 
in a production twin-cam engine. 


High-tech stop lamp 


Pontiac will begin using a center stop 
lamp based on holographic film. The 
film forms an etched lens that concen- 
trates light from a source in the roof 
so that it is visible from the rear of 
the car as a bright red circle of light 
in the center of the rear window. 

The new light system, which was de- 
veloped jointly by GM Hughes Elec- 
tronics and Pontiac, promises to be 
easier to clean and should obstruct less 
of the driver's rear field of view. It is 
also the first automotive application 
of holographic film—a material system 
that has been appraised recently for 
head-up displays. 

TThe first car to get the new lamp will 
be a special-edition Grand Am SE, 
which also will sport a new high-out- 
put version of GM's Quad 4 2.3-liter 
four-cylinder engine. 


Nissan Axxess blends a small station 
wagon with a car and comes with ei- 


Sport van 


Cross a small station wagon with a 
minivan and you get Nissan's atro- 
ciously spelled but nice-looking Ax- 
xess. The vehicle is a hybrid designed 
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ther front-wheel or four-wheel drive. 
Power is provided by a 2.4-liter engine. 


to appeal to families who are willing 
to try something in between the tradi- 
tional two categories of vehicles. 

The Axxess is powered by a slightly 
detuned version of the 2.4-liter four- 


cylinder engine in Nissan's delightful 
Continued 


Turn it upside down. 

Find out how the thing was built, because 
that'll tell you about maintenance headaches 
later. 

See our insulation (over 130 pounds of it). 
And figure in the lower energy bills. 

Look for the ease of oversized filters, de- 
pendable stainless steel heaters, pumps designed 
for swimming pools. 


The bestwey to look at 


Insist on a shell made of ROVEL*, the state- 
of-the-art material that lasts longer. 

And look for something you can "install" by 
simply plugging it into а 110-volt outlet and filling 
with a garden hose. 

But the best way to look at a portable spa is 
with our free 16-page Buying Guide. Call 1-800- 


243-9851. (In Calif., Hot S ° S ® 


1-800-331-5832.) 
*ROVEL isa trademark of the Dow Chemical Company. 


The Chevrolet “Street” Camaro struts 
its stuff. The car has become a rol- 
ling test bed for a line of high-perform- 


The 1990 Hyundai Excel is caught in 
the open during road testing. Although 


240SX sports coupe. With 138 hp and 
nearly 150 pound-feet of torque, the 
transverse-mounted engine has re- 
spectable acceleration and hill-climb- 
ing ability, even coupled to the optional 
four-speed automatic transmission. A 
five-speed manual gearbox is standard. 

Handling is more carlike than van- 
like, with good steering and cornering 
feel, although some road shock is trans- 
mitted to the cabin. The vast, sharply 
raked windshield provides an excellent 
view of the road over the sloping nose. 
The driver must strain, however, to 
peer over the end of the hood. This can 
make tight parking maneuvers a mat- 
ter of intuition. Access (pardon the 
pun) to the interior is good through a 
pair of side sliding doors and a rear 
hatch. An optional seven-passenger 
seating package can be had, but be 
warned: Those last two passengers had 
better be children or small pets. 

The base-model Axxess has front 
drive, but there's an all-wheel-drive 
version that varies torque delivery 
from front to rear as needed through a 
viscous coupling in the center differ- 
ential. All of this hardware works well 
together, making Axxess sure-footed 
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PHOTO BY HIDDEN IMAGE 


ance aftermarket parts, like the fiber- 
glass hood with air scoop and extra- 
wide wheels. 


its size is unchanged, the Excel’s body 
gets a smoother, more rounded look. 


on ice and snow, as well as on dirt 
roads, The four-wheel-drive model has 
an EPA combined city-highway fuel- 
economy rating of 22 mpg; the front- 
drive version gets another two mpg. 

PoPuLaAR Science will test the Ax- 
xess in an upcoming car test. 


Crystal-clear repairs 


Stone-damaged windshields can be re- 
paired in less than 30 minutes with a 
kit that prevents further cracks, says 
maker Esprit Marketing of West Sus- 
sex, England. Using a suction-cup jig 
called a bridge, air is extracted from 
the damaged area, and polymer resin 
is injected into cracks and cavities. The 
resin is cured by ultraviolet light, chemi- 
cally bonding it with the glass for a per- 
manent seal. A polishing with fine 
abrasive paste completes the wind- 
shield repair. 

Meanwhile, back in the United 
States, a similar system developed by 
Star Technology Windshield Repair 
can handle chips and cracks up to eight 
inches long, according to William Cos- 
tello of the Boulder, Colo.-based com- 
pany. He calls the process ADP—al- 


ternating dynamic pressure: Vacuum 
is alternated with pulsed injections of 
the resin under pressure, both to re- 
move all air from the damaged area 
and to fill it uniformly. Costello says 
there is a catalyst in the resin so that 
it can cure to a clear polymer in three 
hours in normal sunlight. He adds that 
the disadvantages of UV-cured wind- 
shield products are that repairs can't 
be made on cloudy days and it’s pos- 
sible-the repairs will haze over time. 
The Star system is portable, so repairs 
can be done at the car owner’s house, 
while he waits. 


News briefs 


* Ford, Chrysler, and General Motors 
are teaming up to investigate the fu- 
ture use of plastic composite materi- 
als. The reason for forming the joint 
venture is to accumulate general 
knowledge on composites and stan- 
dardize test procedures. 

* Mazda, which is partially owned 
by Ford, will begin selling a slightly 
modified Ford sport utility vehicle, 
rumored to be the Bronco II. Mazda 
officials say this is the beginning of a 
more "reciprocal" relationship be- 
tween the two car giants. 

* Chrysler has announced that it 
will develop a mini sport-utility vehi- 
cle in a joint venture with Renault. 
Code-named “JJ,” the four-wheel- 
drive vehicle would be built using a 
unique modular construction system 
and employ new materials for sub- 
stantial weight savings. It will be 
built in factories in both North Amer- 
ica and Europe. The price for a “nice 
unit, not an el strippo,” says Chrysler 
Chairman Lee Iacocca, will be less 
than $10,000. 


Р 


| 


Three-part resin is cured in ultraviolet 
light to bond with glass to repair dam- 
aged windshields permanently in one 
half-hour, claims the maker. 
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It's an auto sale! It's a home sale! Best of all, it's а К mart sale! 


RUST-OLEUM 


WOOD SAVER: 
A-molsture 
resistant coating. 
Contains-Teflon 
fora toné-lasting 
finish: 


SALE FZ pt... 


Gallon*. ..SALE 15.88 


*Gallons not available in California. 


Quart. . SALE 4.76 


MOTORVATOR 


AIR FILTERS. SALE 
For many U.S., E cars T7 
anddight trucks -Quality 

equals Міт: specs- EA. 
AIR BREATHER ELEMENTS. 


FOR MANY CARS... . 
SALE 1.27 EA. 


ОМ SALE MARCH 25 THROUGH APRIL 15 AT MOST К MART STORES ACROSS THE U.S.A. 


Сее == Е с== 2 


HALOGEN HEAD LAMPS. 
Single beams. H5001, H5006, 
H4651, H4656: 


H6054, H6024, DUAL BEAMS 
OR 9004BP REPLACEMENT 
BULB. ..SALE 11.97 ЕА. 


Shop-vac* 
WET/DRY BLOWER/VAC. 
12-gallon plastic, 1.5 HP. 
Converts from a vacuum 
їо а blower vac. Use 
either way. 


SALE 


7999 


Же дечу Plate 


TRUCK BEDLINERS. in-stock 
models to fit most full size 

long bed trucks and short bed 
Rangers, S10 trucks. Over-rail 
design with tailgate protector. 


SALE 00 
1 1 INSTALLED * fi } 

SPECIAL ORDER LINERS. . . MH MANY 

SALE 199.00 А 


* installation available at no additional 
charge only in stores with зеге —  — ell EE — 
during regular service hours. Style 
and manufacturer may vary. 


TRUCK BED MATS. Custom-fit heavy Deflecta-Shield RubberQ ee 


duty rubber. Sizes to fit many trucks. 

BUG AND STONE DEFLECTOR. 
Clear, smoke, red, or blue bug deflector for many 
pickups and vans. With brackets. Installation available in 
Stores with service at additional cost. Manufacturer may vary. 


TAILGATE MATS. 
SALE 19.00 


KENCO bber Queen 


CUT-TO-FIT WORK BOX TRUCK 


SALE 
RUNNING BOARDS. TOOL BOX. m 
68” or 85” extruded running 5997 For full or midsize trucks. Durable 97 
boards for most pickups and vans. polyethylene construction. Won't 


Style, size and mfr. may vary. 96"..SALE 79.97 ast, dent, chip, peel, or crack. 


Installation available in stores 
with service at additional cost 


Visit the К mart Truck Center for 
spring savings on brand name 
truck accessories! 


DURANGO TRUCK SEAT COVERS. [MEMBERS ON y] um ONLY SEAT 
^ ln Y ti 


Deluxe striped tweed seat 
covers for hi- or low-back 
bucket, bench, and split 
bench seats. Great fitting 
and long wearing. 

SAI 


standard trucks. 
` SALE 


Ew 247 


= Deluxe, Western-styled form- 
DURANGO fitted bench covers for mini or 


HEAVY DUTY RUBBER TRUCK MATS. 
Full front mats for full-size trucks. 
Style and Mfr. may vary. 


PREMIUM PLUSH FLOOR 
MATS. 


Fronts in plush 
carpeting. Mfr. 
may vary. 


197» 


PREMIUM 


SALE 


177 


2 TON HYDRAULIC FLOOR JACK. 
Compact, heavy-duty construction, 
one-piece handle. Style and mfr. 
may vary. 


49 
6ТОМ JACK STANDS. . . SALE 27.97 PR. 
Style and Mfr. may vary. 


2- TON HYDRAULIC JACK 
WITH PLASTIC CASE. 


эт 


T 1. 
kw a бр. иту Л 
ге a Mew 7 4, 6, AND 12 TON JACKS WITH CASE. . . 
| SALE 12.97 -24.97 
| Y | а Г E: Style and Mfr. may vary. 
b ex y= 'S ° 
" Жез: [ р р Н 


Seat covers and floor mats available in choice of colors. иаа < в: t 


ARN О RALL 


ARMOR ALL PROTECTANT. 
Protects and beautifies. 
20 fl. oz. Bonus size. 


SALE 


427 


64 OZ. ECONOMY SIZE 
PROTECTANT. 


9.97 с 
—3.00 i 
6. 97 NET 

e бут 


* Rebate subject to manufacturer's 
stipulations-details in stores. 


ARMOR ALL CAR WAX. 

Protects and shines without 

scratching. Your choice: 

B oz. net wt. pressurized 

paste, 14 oz. net wt. paste, 

or 16 fl. oz. liquid. 
SAI 


LE 


RUBBING OR 
POLISHING 
COMPOUND. 
Removes scratches, 
cleans, and shines. 
10.5 net wt. paste. 


BLECHE WITE. 
Whitewall tire cleaner with 
handy trigger pump. 32 oz. 
economy size. 


SALE... 
YOUR CHOICE 


ECONOMY SIZE 
TIRE CLEANER... 
SALE 3.47 


ZIP WAX CAR WASH. 
Turtle Wax finish. Adds long 
lasting shine while removing 
dirt and grime, 18 fl. oz. 


pM 


LE... TURBO-TEK PRESSURE 
YOUR CHOICE —_ WASHER* OR SWIRLON 


97 MARK II BRUSH. 
For car, RV, van or home. 
EA. 


* With 16 oz. Soft Suds. 
USE OUR 
Layaway 


64 OZ. ECONOMY 
SIZE. .. SALE 3.47 


It's a home sale, It's an auto sale — 
best of all, it's a K mart sale! 


CID 
е 
1-GALLON BODY 
FILLER. 
Easy-to-work with 
formula fixes holes, 
dents, scratches, and 
stone chips. 


Includes 2.5-Ib. super 
Spill absorbent. 2596 
more All-Purpose 
Degreaser. 20 fl. oz. 
Plus bonus Oil Eater 
hand cleaner- 

4 oz. net wt. at no 
additional cost. 


29 


AUTOMOTIVE WIPER BLADE 
PRIMERS. OR REFILLS. 
Fights rust. Fast 1 Oey Popular sizes 
drying. For car or to fit many 
Ор; стоке of @°*, U.S., moot. 
colors. 12 oz. cars and іе! 
net wt. pn H trucks. Choose 
one blade or 

o 4 A pair of refills. 

SALE « 


Ex 197 


5-GAL. AUTO TARPS. 

GALVANIZED 10' x 12’ rip- 

GAS CAN. stop polyethylene 

Flexible spout. tarp. Waterproof, 
tear-proof, 

SALE washable. Shrink- 


proof, heavy-duty 
rust-resistant 
grommets. 


16' x 20' TARP. . .SALE 15.48 


nai 


Massachusetts state-approved. 


4-PIECE MECHANICS" 
E TOOL CHEST SET. 
Features 6-drawer chest 
3-drawer cabinet, 3-drawer 3 
add on, and hang-on 12-VOLT 
storage unit CAR VAC* 
Compact vac 


—— SALE with reusable bag, 
——— upholstery bag, 
——— ] 84 crevice tool, and 
16-foot cord 

— Моде! #9509. 

SOLD SEPARATELY: 
1 3-DRAWER ADD ON. . 
= SALE 39.96 
HANG-ON UNIT. . 
SALE 62.96 
6-DRAWER CHEST. . . 
SALE 76.96 = 
3-DRAWER CABINET 
[ SALE 89.96 ADM 


ORBIT POLISHER? 
SALE Professional quality. 
Bonnet and two wax 
applicators included 
saw: Available in most stores. Model #9530. 


КҮҮП 3-IN-1 AIR 


——— SALE 
EN Lr жы COMPRESSOR. 
00 Compact 12-volt 
compressor with 


on/off switch, 
2-HP AIR COMPRESSOR. spot/emergency 
125 psi. 110 volts, light, pressure 
direct-drive 20-gal gauge. 220 p.s.i 
tank, oil-sight 
pressure gauge. 


SALE 


i5? 


Style and Mfr. may vary. 


BENCH TOP TOOLS: = 


Your choice of selected Bench Top wrenches, ыас дЕ ў 47 1 72 
combo wrench sets. ? - ^ = EA. 


socket clips, screwdrivers, and 


п, | 
к= е 
OCO 


* Sold in Auto Dept 


The best brand names in home and 
auto products are in just one place — 
The Saving Place! " 


DI. 


) 4900 


9527 AIR STATION. 
Powerful. fast and 
versatile air source for inflating tires, rafts, 
shocks, and recreational items. Built-in 
pressure gauge. Weighs only 4.5 Ibs. Built-in 
camping handle. 


7443 FINISHING SANDER. . - 
SALE 28.00 


9018-2 CORDLESS 
SCREWDRIVER. 

Drives screws faster. 130 rpms, 
continuous charger with slotted 
Phillips bit. 


SALE PIRANHA® CIRCULAR 
SAW BLADES. 
Cut faster and last up to 50 
times longer than steel blades. 


00 
17 SALE 6.00 
HEN 


HANDSAW. 
26" cross-cut, 
8-point saw. 


^ SALE 107 


TAPE RULE. 
12' x 1/2", lever 
lock tape rule. 


AT OUTDO, 
S SIVEAWAY o? 


* Détails in store 
MITEY KNIFE. 
SALE 29! = 
UTILITY KNIFE. 


SALE 1°2 


m 


CLAW HAMMER. 
16-ounce, wood 


UTILITY KNIFE. 


MINI HACKSAW. 


rye? 


TAPE RULE. 
50' x 1", power 
lock tape rule. 
SA LEVEL. 

48" aluminum level. 


SALE 955 


TORPEDO LEVEL. | 


SALE 2n 


CLAW HAMMER. 
16-ounce, steel 
handle. 


7391 CIRCULAR SAW 
SALE 41.00 


BULLET™ DRILL BITS. 

Drill up to 4 times faster 
in metal and last up to 7 
times longer. 8-PIECE SET. 


SALE 9.00 


| | 6-PIECE 
SCREWDRIVER SET. 
Thrifty. 


INTERIOR FLAT WALL PAINT. 
In ceiling white, white, and decorator colors. 


Interior flat. . . SALE 697 


QUALITY INTERIOR PAINT. 

Lo-lustre wall and trim enamel. Easy soap and water 
cleanup. Selection of colors. Ideal for interior walls, 
woodwork, ceilings and cabinets. 


Lo-lustre enamel. . . SALE вэ 


INTERIOR FRESH LOOK PAINT SALE. PERFORMER PAINT SALE. | 
Our best interior latex paint. One coat coverage, easy 10-уеаг durability, one-coat coverage, 


I 
{ 
I 


| 1" SiGe 


USE OUR 
La 


soap and water cleanup. EIL I fade-resistant colors, easy soap and water 
Washable. Fast dry. = cleanup. Tinting at no extra cost. 
Custom tinting available. Flat 


— дэт 997 


tex ET n 
I Ра GLOSS... 
= SALE 11.97 
=_= SATIN... 
SATIN Semis Gloss Semi Gloss. . . SALE 10.97 


3.9 Злы PRIMERS. . . 
= —— 107 LATEX 10.97 
LATEX 8.97 01 9.97 0111.97 


SILICONE SEALERS. Bath 08640. General 
«№ purpose white 08641. Clear 08646. 


гт Итин 103 oz.. ..SALE 2.97 a 
ELMERS, CAULKING. White 08654 
Performance 4 
plus 08655. = 


YOUR CHOICE. . . | 2MERS.~- 103 oz... . 


READY-TO-USE 
COMPOUNDS. 
Redi-Spack, Wood Filler, or Glaze Tuff. 


UAY 


Don’t pay more for the best brand 
names — shop K mart for savings on 
all your home needs. 


shop-vac* 


SHOP VAC FOAM FILTER. | 

905-85 sleeve. One per 

package. Fits all shop vacs. 
LE 


әт 


`ч є 


e ө 
FIVE-GALLON SALE 


SHOP AC Wery == SHOP VAC. Indoor OO rarer rivter 901-01. 
707-10 Shop Vac with goo outdoor. wet/dry PKG. OF 5. . . SALE .99 


vith 
6-foot hose, 2 extension vacuum vit SUPER CLOTH FILTER | 
wands, and 10-inch nozzle. fouwrises dolly. BAG 901-15. . .5А1Е 2.97 | 


FIRST ALERT SMOKE 


iD DETECTOR. 
© $АВ1 detector includes 9-volt 
battery. 
SALE 


HOME FIRE 10BC FIRE 240HD FIRE - 2BC KITCHEN 10°° | 


EXTINGUISHER. EXTINGUISHER. EXTINGUISHER. FIRE 

897202 USCG 897201 fire 46005 multi-purpose EXTINGUISHER. 
approved for A- away. USCG extinguisher with hose, KFE2 for kitchen 
B-C class fires. approved. For all types of fires. use. 


SALE SALE SALE | 
KEYS DUPLICATED FOR 
MANY VEHICLES 77° EA. 


mar»«—mum- t 
е Sting Plate 


CLOSET MAID* FRAMES AND BIN 
SYSTEMS. Bin drawers™ can be used 
as open front drawers in frames or as 
stackable bins. Bin systems will 
ReSpace'" any area of your house. 


#6505 


CENTER STACK 
ODULE. 
SALE 32.97 


#6242 17" DOUBLE 
RUNNER BIN DRAWER. 
SALE 


—— 
le =) cC 


FREE STANDING SPACEBUILDER* MODULAR 


#6310 DOUBLE HAN 
MODULE. . . SALE 3 35. 97 


#6300 LONG 
HANDLE MODULE. .. 
SALE 54.97 | 


© — ad n. 
i = =- 


“SPACEBUILDER” 


#36399 ROUBLE HANG ROD. . . 
SALE 9. 


#6206 TEN-RUNNER. 


i FRAME, 
puc SALE 29.97 ^ ` 
NU RUNNER J a "ec 
SALE 24.97 m/ -An 
#6243 : S: 
17" TRIPLE Rr 
RUNNER HARDIE 


BIN DRAWER. i 


12" 


#6241 17" SINGLE 
RUNNER BIN 
DRAWER. ^. 


- 


#6218 LOCKING 


T 


Smart shoppers know that К mart is the 
best place for savings every day...now, save 
even more with great sale prices! 


_ = LS 
Жа 5 s \ 52" HUNTER CEILING FAN. 
теє f Three-speed, reversible. Two extra capacitors 
ES allow motor to run efficiently and quietly even 
<= a low speeds. ecm med ronger 
^ * anger system reduces vibration noise. Non- 
re а eo 3m tarnishing scratch-resistant brass finish. 
* Wood and brass 
* White and brass 
* Antique brass 


ENERGIZER 
BATTERIES. 97 29 PACKS AND 
"AA" and "AAA" ONE 9-VOLT. 
4-packs. 58 
BRIGHT STICK. 


FLUORESCENT TUBE. 
40-watt, "inci t F 
мат sleeve. о А i Sx SOFT WHITE Fiuore: 


£^ у 98° ( us A 
\ *1 x 


t |=: SOFT WES 


THREE-WAY FLUORESCENT é 


LIGHT BULBS. с BULBS. 
50-100-150 watt 18" slim, 24", 
ога sc: ee 100 watt. 18", or 15". 6 


SPARKOMATIC 


SR300 AM/FM STEREO/CASSETTE. 


KS-14 COMPACT 4” 
DECK-MOUNT 
SPEAKERS. 

80-watt system for peak 
power. Surface mount. 
SALE 


17° 


WH200 SUPER HETERODYNE SALE 
RADAR DETECTOR. 00 
Audible and visible warnings, 

loud/soft button, and highway. 

City button. Precisely tuned to 

both X and K bands. 


WH400 QUADRADYNE 
RADAR DETECTOR. Precisely 
tuned to receive X and K bands. 
Audible and visible warnings 
and highway/city button. LED 
indicates presence of radar. 


Compact unit with fast forward, eject 
Switch, and stereo indicator. For many 
cars and light trucks. 

SALE 


SPARKOMATIC 


SR350 ETR AM/FM 
STEREO/CASSETTE. 

PPL precision electronic tuning, 
programmable memory, auto memory 
storing system, auto scan/seek 

SALE 


SK-692 6"x 9" 
COAXIAL DECK- 
MOUNT SPEAKERS. 
100-watt system for 
peak power. 

SALE 


Же 


( 


` 
TTL 
` 


~ #€20 40-CHANNEL CB RADIO. 
Compact. with squelch, digital readout, electronic 
tuning, LED signal strength meter, and instant 
emergency channel 9. 
MAGNETIC-MOUNT CB ANTENNA. . . SALE 15.00 


Radar detectors not available in CT or VA 


Holey concrete! 


ou've just stepped onto a flat 

concrete parking lot after a 

heavy rain. But your shoes 

stay dry—and there's not even 

a puddle in sight. Why? Be- 
cause the parking lot is made with po- 
rous concrete. 

“Porous parking lots are the most 
popular application for our porous-con- 
crete products,” says David Harding, 
former director of technical support at 
Western Utility Contractors in Pleas- 
ant Grove, Utah. “We think porous 
wherever a customer needs a parking 
lot and there’s a potential of excess 
water. 

“With regular concrete,” Harding 
says, “the object is to make a solid vol- 
ume by mixing aggregate—bits of 
chopped rocks in various sizes—with 
a mortar paste made with cement, 


sand, and water.” The mixing contin- |- 


ues until the empty spaces caused by 
the rock gradations are filled. 

Porous concrete, however, is produced 
with uniform rocks and less paste. “We 
use only enough mortar to coat each 
rock,” says Harding. “Instead of a solid, 
we're left with intentional voids.” 

These empty spaces allow water to 
percolate through the porous concrete 
faster than rain can accumulate on its 
surface. "There's no runoff except in a 
five-inch-per-hour situation,” says Har- 
ding. “In a hurricane you'd have run- 
off, but that's about it. 

"Porous parking lots also allow for 
a free flow of ground water," says Har- 
ding, "and that means that nearby 
trees, shrubs, and grass get watered 
evenly" With porous concrete, one inch 
of rain can be stored in the pavement, 
Harding claims. Without such storage, 
puddles aren't the only consequence on 


Concrete slab lets water percolate 
through because it's made with voids 
in its structure. The porosity minimizes 
puddle formation in parking lots. 


large regular-concrete surfaces: “Ex- 
cess standing water and big runoffs can 
cause serious erosion or even sinkholes 
to form,” Harding says. 

Porous concrete compares favorably 
with regular concrete in strength tests. 
It also cracks less than asphalt or reg- 
ular concrete if the air temperature re- 


mains fairly constant. “It’s less durable 
where frequent freezes and thaws oc- 
cur,” Harding admits. While that lim- 
its its use in many areas, if research- 
ers can solve the durability problem, 
porous parking lots should be soaking 
up puddles throughout the United 
States.—Gode Davis 


THE NEW 9мм AUTOMATIC 


uger P85 


More Than World Class, 
World’s Best! 


While other firearms companies 
tell of their history, Ruger is 


new technology, quality control 
and extensive testing. 


making history with new design, 


Free instruction manuals for all Ruger firearms are available upon request. 


а ® 
KEN] STURM, RUGER & Company, Inc. 


kid 


31 Lacey Place, Southport, Connecticut 06490 
Entire contents ©1987, Sturm, Ruger and Company, Inc. 
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Procraft. The Beginning 


Procaster™ 180 
^— - 


Procraft Performance Bass Models. Starting at $127.89 per month: 


Bass Hunter" 1773 


OfA Great Fish Story. 


If you're a fisherman, chances are you've thought 
about buying a fishing rig. And chances are, there 
are two concerns that have kept you from buying 
one: One, the cost. And two, the hassle of matching 
a boat with the proper outboard and then selecting 
all the right equipment and accessories you need. 

Procraft? a new line of fishing rigs from the 
Mercury Powerboat Division of Mercury Marine, 
is out to change all that. 

You see, before we even thought about putting 
a boat package together, we talked to the 
leading experts in the marine industry and spent 
hundreds of hours talking to thousands of people 
just like you. 

And we did it all with one intention in mind: 

To find out what you're really 

looking for in a boat package, Reliable Mariner outboard 
so we could design and build gleyated 

it for you. pru 

And the results? A line of 
48 top quality fishing rigs 9 
designed to fita broad range — £— 
of needs and budgets. ra 

But more importantly, a 


эга id 


all types of fishing, including our smaller 
Outdoorsman’ series and our bigger, more 
powerful Bass Hunter" and Crappie Hunter" series. 

Each one is loaded with the features and 
accessories fishermen want— including a custom- 
matched Mariner outboard, the outboard known 
for outstanding reliability. 

We cover everything from 
stem to stern. 

Every Procraft is backed by the 
Procraft Stem-to-Sterri" warranty* 
that covers virtually every part on 
every boat, motor, trailer and accessory. 

In addition, every Mariner outboard comes with 
a 5-уеаг warranty* against 
corrosion and an optional 
2-year extended Product 
Protection Plan. 


Finally, boat service that 
isn't a lot of lip service. 
Beyond all this, we're also 
introducing ProCare"a cus- 


Lockable rod 
Storage 


line of fishing rigs so com- tomer care program that's 
pletely rigged and equipped Ey „уют tale, Hummipbio" "adde committed to giving you 
that all you have to do is fill psc x РОМ Ысар finder everything you need to keep 
up the gas tank before you and your boat happy. 


heading out to your favorite fishing hole. 


Instant boating, just add water. 

No matter what you want to do on the water, 
we've got a boat for you: 

High performance Stalker’ Toumey" and Procaster 
fiberglass bass boats for serious fishermen. 

Versatile Family Fisher" fiberglass fish and ski 
boats for those who want to enjoy two sports with 
one boat. 

A line of Fishchaser" and Funchase/" pontoon 
boats for family fun. 

And an extensive line of aluminum models for 


powered by Mariner 


PROZ 


It all starts when you select your Procraft. Your 
dealer will offer you quick, on-the-spot financing, 
and give your rig a thorough inspection before 
you take it home. He'll also tell you everything you 
need to know about maintaining and running it 
safely. Plus, if you ever have a problem with your 
rig, you can be sure their certified service tech- 
nicians will fix it properly and quickly. 

So, if you've been holding out for the day when 
boating would be easy and affordable, welcome to 
that day. For the name of the Procraft dealer near 


vou, and free produt 4-800-526-6040. 


information, call: 


A 


There's a pair of 
brand-new players in the 
sports-coupe game, the 
Diamond-Star twins: 
Mitsubishi Eclipse and 
Plymouth Laser. Just 
how good are these ea- 
gerly awaited Japanese- 
American fun machines? 
To find out, POPULAR 
Science pits both a turbo 
and a non-turbo model 
against the benchmark 
Mustang GT and the 
Isuzu Impulse Turbo 
GT, which sports a Lo- 
tus-developed suspen- 
sion. The new kids on 
the block indeed turn 
out to be diamonds— 

in the rough. 


By DAN McCOSH 
Detroit Editor 
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Four quick coupes (clockwise from fo; 
pulse Turbo GT, Mitsubishi Eclipse G: 


reground): Plymouth Laser RS, Isuzu Im- 
S РОНС Turbo, and Ford Mustang GT. 


helatest challenge to 
the once preeminent 
American-muscle-carestab- 
lishment of V8-powered 
rear-drive sports coupes 
comes in the form of an 
amalgam of Japanese engi- 
neering combined with 
American styling. This 
meeting of East and West 
has produced the Plymouth 
Laserand Mitsubishi Eclipse—the first. 
cars to roll out of the new Normal, Ill., 
assembly plant, operated by the Dia- 
mond-Star Motors Corp., jointly owned 
by Chrysler and Japan's Mitsubishi. 
The Mitsubishi and Plymouth that 
came from this new alliance are virtu- 
ally identical and offer the same power- 
plant lineup. The most powerful version 
ofthe front-wheel-drive Laser/Eclipse 
takes on the rear-drive sport-coupe 
power elite with a 190-horsepower in- 
tercooled-turbocharged-engine option 
that stretches the limits of power- 
handling capability for front-wheel 
drives. It's also available in a more se- 
date form, including a 1.8-liter base en- 
gine and a two-liter four-valve-per- 
cylinder unit. The POPULAR SCIENCE 
team tested two extremes of these 1990 
models—a turbocharged two-liter five- 
speed-equipped Mitsubishi Eclipse GS 
DOHC Turbo and a non-turbo two- 
liter Plymouth Laser RS with a four- 
speed electronic automatic transaxle. 
To represent the rear-drive tradition we 
selected a 1989 five-liter V8-powered 
Ford Mustang GT, while the dark horse 
was the 1989 Isuzu Impulse Turbo GT. 
It quickly became apparent that the 
distinguishing feature setting the char- 
acter of these cars apart was power— 
how much, how it was generated, and 
how the chassis applied it to the road 
and to the seat of your pants. 


Potent power plant 


The shapely hood of the Laser/Eclipse 
is enough of an eye-catcher that it tends 
to detract from what’s underneath 
—one of the most powerful two-liter 
four-cylinder engines in production 
today. In its most basic form the dual- 
overhead-cam engine with multi-port 
fuel-injection produces 135 hp at 6,000 
rpm and 125 pound-feet of torque at 
5,000 rpm. This gives it a specific out- 
put of nearly 68 hp per liter, slightly 
edging out General Motors’ famed Quad 
4 engine in power per displacement 
even before it is turbocharged. Without 
a turbo it is just 10 hp short of the tur- 
bocharged 2.2-liter engine used on both 
the Mazda MX-6 Turbo and the Ford 
Probe GT [“6 Quick Coupes,” Sept. '88]. 
The four-valve-per-cylinder head and 
low internal friction contribute to the 
engine’s spectacular performance. The 
Continued 
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Dodge pickups will take you by storm. Leading іо 11,000 Ibs* of available towing and our exclu- 
the charge is fuel-injection on every engine ме sive 7 yr. or 70,000 mi. Protection Plant We've | 
make, even our monster 360 V-8. And behind even added new anti-lock rear brakes. 1989 

it all is up to 5,500 Ibs. of available payload, up Dodge Ram Pickups. Hot on your trail. MAO 
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Mitsubishi motor uses needle bearings 
on the roller cam followers to reduce 
friction, and the spacing of its dual- 
overhead camshafts allows a 60-degree 
angle between the four valves. It’s 
extremely smooth because of Mitsu- 
bishi’s patented pair of counterrotat- 
ing balance shafts. One shaft on each 
side of the block spins at twice the 
engine’s speed, but in the opposite di- 
rection of the crankshaft—reducing 
secondary shaking forces and rock- 
ing moments common on in-line four- 
cylinder engines. 

But the optional intercooled turbo- 
charged engine isa fire-breathing mon- 
ster, pumping out 190 hp, or 95 hp per 
liter—coming close to the magical 100- 
hp-per-liter output of a flat-out racing 
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The Laser/Eclipse 
siblings (top) 
present identical 
instruments and 
controls ina 
handsome, ergo- 
nomically de- 
signed console. 
The Mustang 
(below) features 
an uncluttered, 
easy-to-read in- 
strument panel 
with a large 
speedometer and 
tachometer. The 
pod to the right 
of the Impulse’s 
steering wheel 
(bottom) puts 
heater controls 
within reach of 
the driver’s 
fingertips. 
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engine. An arm-twisting 203 lb.-ft. of 
torque at 3,000 rpm caps off the per- 
formance picture. 

The drawback to all this horsepower 
is that the torque peak of the Mitsu- 
bishi engine comes at higher engine 
speeds than where many engines top 
out altogether. The high-revving nature 
of the engine ultimately proved to be 
one of the more troublesome features 
of the car. More about that later. 

The Mitsubishi-designed engine's po- 
tency is contrasted by the comparative 
sluggishness of the single-overhead- 
cam two-liter unit in the Isuzu Impulse. 
The engine's output of 140 hp at 5,400 
rpm and 166 Ib.-ft. at 3,000 rpm comes 
despite an intercooled turbocharger. 
This is in part because the Impulse 
breathes through half as many valves 
as the Mitsubishi four cylinder. 

Even more of an outsider compared 
with the high-revving trio is the lum- 
bering Ford five-liter V8, which coasts 
along at 225 hp at a sedate 4,200 rpm 
with 300 lb.-ft. of torque available at 
3,200 rpm—effectively beating both 
the Impulse and Diamond-Star duo for 
torque production at barely over idle 
speed. Roller lifters, tuned induction, 
andsequential multi-port fuel injection 
were added in recent years; otherwise 
it'sthe same powerful, smooth-running 
V8 that harks back to the 1960s. 

Raw power quickly separated the 
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coupe quartet on acceleration runs. The 
Mustang with its crisp-shifting gear- 
box smoked to a 0-to-60-mph time of 
6.7 seconds. That edged out the Eclipse 
Turbo’s 7.1-second run, while both 
cars were handily ahead of the Impulse 
at 9.3 seconds and the Laser at 11.8. 
(See table on next page for a compari- 
son with other coupes we've tested.) 
But there was more to the story 
thanthenumbers might indicate. Hard 
acceleration produced a disconcerting 
front-end wander in the Eclipse as 
weight transfer unloaded the front 
wheels. The sensation was distinct from 
the tendency of some cars to torque 
Steer in a constant direction when pow- 
er is applied, as exhibited by many 
high-powered front-drive cars we've 
tested recently, including the other 
Japanese-American sports-coupe cou- 
ple, the Ford Probe and Mazda MX-6. 


Smooth operator 


The Laser, while always tractable, 
seemed to suffer from a mismatch be- 
tween the free-revving engine and the 
automatic transmission in the lower 
gears. The result was less than invig- 
orating performance off the line that im- 
proved dramatically as the revs built up. 

The Mitsubishi-made automatic 
transmission features a lockout button 
on the shift column that keeps the over- 
drive from engaging; a second button 
on the console controls the shift points. 
The combination of driver inputs means 
you can give as many orders to your 
car's transmission as you can to a team 
of dogs. But the impact was noticeable 
only after the car reached cruising 
speed. In our test, the automatic-trans- 
mission Laser zipped from 30 to 50 mph 
in six seconds, a solid performance. 

Differences in power output and 
torque band affected handling as well 
as acceleration. The peaky high-out- 
put turbo engine of the Eclipse could 
quickly push the car's front end wide 
while cornering, sometimes making it 
a handful to keep under control in tight 
maneuvers. At the other extreme, 
smooth, even power delivery from the 
Mustang V8 made throttle steering al- 
most second nature. While the Impulse 
benefited from the predictability of its 
rear-drive layout, its engine had nei- 
ther the low-end torque nor the power 
of the Mustang. 

Suspension differences also resulted 
in substantial differences in handling 
characteristics. Both the Eclipse and 
Laser rely on a basic MacPherson-strut 
front suspension and a twisting-beam 
solid rear axle reminiscent of the 
Chrysler K-cars. It’s an effective setup, 
though it transmits a lot of road noise 
through the floor pan. 

Continued 
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Power coupes Continued 


The Mustang uses a modified Mac- 
Pherson-strut arrangement up front; 
the rear end relies on a well-developed 
four-shock setup on a live rear axle that 
works better than it looks. The remain- 
ing bit of development for the Mustang 
would be to stiffen the body-chassis 
structure. 

The Isuzu Impulse GT is in some 
ways a reincarnated car, having had its 
suspension pieces altered greatly to en- 
hance its handling. The Impulse started 
life as an Opel Kadett, but the real 
change in character came when Lotus 
Engineering Ltd. attempted to cure 
handling problems that could best be 
described as erratic. 

Lotus took the unusual route of soft- 
ening the suspension, then greatly en- 
hancing shock damping. The engineers 
attempted to eliminate unwanted front- 
end toe changes as the body rolled by 
relocating key suspension pivot points. 
The car feels soft and supple, while pro- 
viding the driver with a solid feel. 

But the Eclipse’s overall agile feel 
and the ability to turn the car quickly 
allowed it to dominate the double-lane- 
change test. Second was the extremely 
fluid Isuzu Impulse, while the Mustang 
was slowed through the cones both by 
chronic understeer and its wider girth. 
The relatively slow throttle response 
of the Laser seemed to be a handicap, 
but it managed to finish only %о mph 
slower than the Mustang. 

The order of finish for the cars snak- 
ing through the slalom course was sim- 
ilar, with the Eclipse Turbo easily dom- 
inating and the less muscular Laser 
trailing the field; the Mustang took sec- 
ond, and the Impulse third. 

Our last test found the Mustang to 
be the only car in the group without 
rear disc brakes, which gave it the long- 
est stopping distance of the coupe quar- 
tet despite having the most favorable 
weight distribution. Regardless, it still 
managed a respectable 161 feet with 
good control after the brake pads had 
a chance to warm up. 

But it was in driving these cars in 
many traffic conditions that each one’s 
character began to crystallize. The Lo- 
tus modifications improve the Impulse 
so it offers a unique package—a small 
sporty car with rear drive that is some- 


what limited by a lively, but mediocre 
by comparison, engine. After some 
fumbling, I got used to the unfamiliar 
grouping of windshield-wiper switch, 
heating controls, and turn signal placed 
on movable pods to each side of the 
steering wheel, which at first seemed 
a big irritation. 

As the sleepy sister of the group, the 
Laser demonstrated the merits of the 
basic Diamond-Star coupe package. It’s 
а тоге compact, more upbeat car that 
is also slightly more agile than the 
Mustang. The Japanese-American 
coupe’s exterior styling is striking and 
the interior is well laid out and con- 
temporary, limited mainly by a 
cramped rear seat. The Laser’s perfor- 
mance, when equipped with the auto- 
matic, actually felt worse than the test 
numbers indicate, because it was most 
annoying in stop-and-go driving when 
the high-revving engine didn’t get a 
chance to come into its own. 

The turbocharged power plant and five- 
speed change the character of the car 
altogether. It’s powerful, and in the 
same league with the Mustang once it 
gets rolling and the front wheels get 


some grip. Its crisp-shifting gearbox and 
pedal location make this car a joy to 
drive. But it’s also a tricky car to drive. 
The copious power available makes for 
some disconcerting steering action. 

In many ways it makes a strong state- 
ment for four-wheel drive, because the 
turbo appears to be pushing the limits 
of front-drive traction. In fact, Chrysler 
and Mitsubishi will offer four-wheel- 
drive versions of the Diamond-Star 
car in the near future. Having driven 
prototypes of the four-wheel-drive tur- 
bo саг in Japan, I can attest that four- 
wheel drive offers a cure for many of 
the torque problems we encountered. 

All in all, the Mustang still offers 
some of the most driving fun for the 
money in a sporty coupe. The near- 
classic appeal of the straightforward V8 
and rear drive, combined with some ef- 
fective suspension design work make 
it a particularly nice package. 

Td still opt for the turbo version of 
the Eclipse/Laser, however. I prefer the 
modern styling, agile handling, and 
raw power despite the quirks. Without 
the rough edges, the four-wheel-drive 
version should be even better. 


This is the granddaddy of all confrontations: 
the brute force of a sledgehammer versus three 
high-tech ball peens. 

The Mustang is of the old school: powered 
by a big V8 and decidedly rear drive. The 
Diamond-Star twins—a turbocharged Mitsu- 
bishi Eclipse and a non-turbo Plymouth Laser 
—аге the latest sports coupes on the block. 
They are flashy, sophisticated, and eager for a 
fight. The Isuzu Impulse falls somewhere in 
between: It's a middle-aged design with tur- 
bocharged four-cylinder power and rear drive. 

Without further ado, I'll blurt out my strong 
preference right now: the Mustang GT. Even 
though it's in its 11th model year, this car has. 
been polished to a fare-thee-well, and it's more 
fun to drive than any car costing less than 
$15,000 has any right to be. The engine is a 
tower of usable power; the transmission shifts 
quicker than you can snap your fingers; the 
seats lock you down; and the steering keeps 
you in touch with the road. The one shortcom- 
ing is the brake system: The Mustang's disc- 
drum design doesn't deliver stopping perfor- 
mance in keeping with its otherwise razor-sharp 
reflexes. 

The turbo Eclipse is breathtakingly quick, 


but you can't use all of its remarkable horse- 
power and all of its tenacious grip at the same 
time. Step down on the throttle in a hard cor- 
ner, and your path widens appreciably. Nail 
the gas while the wheels are straight, and the 
steering feels disconnected. In other words, 
the mix of 190 hp and front drive looks fine 
on the test-results page, but it feels squirmy 
when you press it into service on the road. 
The Mitsubishi's kid sister with the less po- 
tent engine and automatic transmission ap- 
pears to have taken a wrong turn on the as- 
sembly line. It's wonderful for what it is, but. 
it should not be playing hardball with the hairy- 
chested sports coupes in the neighborhood. 
The Isuzu Impulse tries hard, but just doesn't 
quite get the job done. The Lotus-developed 
chassis feels stable, but not very agile. The 
turbocharged and intercooled engine needs 
more displacement and a more-modern com- 
bustion chamber—or in other words, more 
power. The Giugiaro-styled bodywork appears 
aging alongside the Diamond-Star duo and is 
ready for an update. | want to see if this com- 
pany catches up with the field when the Im- 
pulse's replacement is announced in six 
months or so.—Don Sherman 
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Stand ап F-15 Eagle on its tail, and feel 
its twin 23,000 Ib. thrust engines and after- 
curners rocket you to 60,000 ft.! Catapult 
Off a flat top in an F-14 Tomcat, roaring 
irom 0 to 170 mph in just 3 seconds! 

Now you can experience the thrill of 
flying the most formidable combat aircraft 
inthe world — planesofelectrifying capabili- 
ities, astonishing supersonic speeds, and 
Elazzling arrays of weaponry. It's all in a new, 
&ill-action video library, IN THE COCKPIT. 
Featuring spectacular combat footage and 
marration written by leading experts on 
military aviation. 


Six Action-Packed Videos 


YYou'll receive six exciting videos, filled with 
authentic, breathtaking action. Go on a 
mission aboard the finest reconnaissance 
aircraft built, the incredible SR-71 Blackbird 
їп Spies in the Skies. Fly with dedicated 
espy planes like the ones used over Cuba 
sand Vietnam. In Red Star see close-ups 
cof the new Soviet Mig-29. See the Famous 
Hind and Halo attack helicopters in re- 
rmarkable footage from Nicaragua and 
Afghanistan. Fly carrier launched air strikes 
{against North Vietnam in Flat Tops, and 
esearch for Soviet submarines in the Hawkeye. 
In Eagles in the Sky, fire Phoenix 
missiles from the Navy's F-14 Tomcat, and 


fly the Air Force's F-15 Eagle and F-16 
Falcon on air superiority missions. In Fly 
Low, Hit Hard see ground attack action in 
Vietnam with the nimble A-4 Skyhawk 

and the most feared ground attack aircraft 
in the world like the Thunderbolt Il and 

the battle-proven Israeli Kfir. And in Target 
Tank, witness combat helicopter action 
on the modern battlefield. 


Attractively Priced, 
Convenient Monthly Installments 


IN THE COCKPIT is available exclusively 
from Easton Press Video. Each set of six 
videos-60 minutes each- comes in a hand- 
some library case and is priced at just 
$149.75* payable in convenient monthly 
installments. To order, simply return the 
attached coupon or call the Toll-Free num- 
ber. If you are not totally satisfied, return 
your set within 15 days for a full refund. 
Order today to avoid disappointment! 

* plus 4.75 shipping/handling per set. 


CALL TOLL FREE 1-800-367-4534 
In Conn. call: 1-855-8717 


FIA-18 HORNET 


© 1969 MBI 
Easton Press Video Satisfaction 
47 Richards Avenue Guaranteed 


Norwalk, Conn. 06857 

For Fastest Service Call Toll-Free: 1-800-367-4534 
In Conn. call: 1-855-8717 

Yes! Please send me the IN THE COCKPIT 
video library. | understand only VHS format 
is available. 


Name. 


КЕЗЕ ИТЕУ 


Address. 
City/State/Zip. 


Signature. 
ТАП orders subject lo acceptance) 


Charge each of 6 equal monthly installments 
of $25.75" to my credit card: 
ОМА C2MasterCard ClAmerican Express ODiners Club 


Credit Card No. Exp Date 
О I prefer not to use a credit card and will 
pay by check. Enclosed is my deposit of 
$50.00*.1 will pay the balance of $104.50* in 
three monthly installments of $34.83* each. 

Allow 3 to 6 weeks for shipment 

"CT residents add 7%% sales tax. 135 


BY DAWN STOVER 


Mid-engine with 200 horsepower A 

There are only three of these French sports cars in Amer- 
ica, but more are coming. Powered by a 2.5-liter turbo- 
charged overhead-cam V6, the $70,000 MVS Venturi is 
"elegant, not visually shocking." It combines familiar styl- 
ing elements (like the Corvette front end and the BMW М1 
side profile) with a luxurious interior. 


Motorized runabout A 


ity than a human-powered scooter. 
A 30-cc two-stroke engine is in- 
tegrated with the rear 
wheel, and there are hy- 
draulic brakes on 
both wheels. Luc Mo- 
reau, 48 rue St. Sa- 
» bin, 75011 Paris, 
4 France. 
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The fold-up Mosquito has a top speed 
of 18 mph and a lower center of grav- 


Self-draining shoe A 
The Hydro-Tech boat shoe won’t hold 
water. Designed to help sailors keep 


their footing and stay warm, it allows 
water to flow out through vents on the 
side and back of the sole. Timberland 
makes the $90 shoe, which is available 
in men’s sizes 6 to 14. 


3-D laser 
digitizer > 
Pity the engineer 
assigned to modi- 
fy a part designed 
years ago with 
pencils and paper. He’ll have to measure all the critical di- 
mensions of the part physically and enter them into the 
CAD (computer-assisted design) system—just as much work 
as designing the part from scratch. The alternative: a laser 
digitizing system that bathes a part (in this case, a clay 
model of an auto body) in light, gauging the positions of 
thousands of points on the object’s surface. These points 
can be translated, on a CAD terminal, into a wire-frame 
model (inset) that the designer is free to manipulate. Laser 
Design, 8316 Pillsbury Ave. S., Minneapolis, Minn. 55420. 


<< Bathing in style 
In the year 2000 you may be 
a prune instead of a couch 
potato. According to design- 
ers at Jacuzzi Whirlpool 
Bath, your bath will have a 
high-definition 3-D TV, a 
hands-free videophone, a 
beverage dispenser, built-in 
ultraviolet tanning lights, 
and a voice-controlled 
shower. If you long for the 
good old days, turn on the 
massaging water jets. 


Engine upgrade > 


The 1989 Range Rover 
sports a 3.9-liter V8 engine 
that produces 19 percent 
more horsepower than its 
3.5-liter predecessor, says 
Range Rover of North 
America. The British-built 
vehicle can now hit 60 mph 
in just under 11 seconds. 
The new Rover also has an 
automatic all-time four- 
wheel-drive system. 


World's largest drilling platform A 

This 1.4-million-ton concrete oil platform required enough 
steel reinforcement to build 10 Eiffel Towers. When it's towed 
to the Gullfaks field off the Norwegian coast and placed on 
a base more than 860 feet tall, Gullfaks C will be the big- 
gest man-made object ever moved, says its builder. 


«0 n-board solar power 


A photovoltaic array, paired with a retractable canvas sun 
roof atop the Tech Deck, charges the batteries for a micro- 
wave oven and refrigerator. The 25-foot pontoon boat also 
gets some power from a 100-hp Evinrude outboard. Lowe, 
Box 989, Lebanon, Mo. 65536. 


APRIL 1989 | 37 


BY V. ELAINE GILMORE 


What's New 
TOOLS 


Seven in hand A 
Six screwdriver tips—three 
slotted and three Phillips 
on double-ended bits—are 
always available with this 
stow-anywhere driver, 
which also can handle 1⁄4- 
inch nuts. Its T-handle piv- 
ots to align with the stem. 
Metro Mailing, 619 Mont- 
gomery St., Brooklyn, N.Y. 
11225; $10. 


How to pick 'em > 
Leichtung's pick-up mag- 
net not only grabs ferrous 
metal parts, it also dumps 
them. When you pull up 
on the plunger the magnet 
moves away from the bot- 
tom plate, demagnetizing 
it, so you don't have to pick 
the parts off one by one. 
It's $15 (plus tax) from 
Leichtung Work Shops 
(4944 Commerce Pkwy., 
Cleveland, Ohio 44128). 
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«4 That's all? 


It's a try square, miter 
gauge, angle finder, mark- 
ing gauge, depth gauge, lev- 
el, compass, ruler (10-inch 
steel), and straightedge. It's 
called the David Multi- 
Marker and it's made in 
Holland (where it won first 
prize at an inventor's con- 
test). Themans Tools, 5721 
G Bayside Rd., Virginia 
Beach, Va. 23455. Price: 
around $16. 


Supporting role A 

This foldable stand, called Pow'r/Mitermate, 
has a 20-by-24-inch fiberboard top to hold 
any eight-inch bench-top table saw, miter 
saw, or mini planer. Outriggers, with ball- 
bearing rollers, extend 42 inches and can be 
placed at table sides or fore and aft. Wood- 
craft Supply Corp., Box 4000, Woburn, Mass. 
01888; around $150. 


Clever cutter A 


Two things make the Vitrex 
2800 quarry floor and wall 
tile cutter versatile: The 
height of its lever adjusts, 
so you have maximum le- 
verage for snapping regard- 
less of tile thickness. And 
it can lock the tile in cut- 
ting position at angles up 
to 45 degrees. Made in En- 
gland, it is imported by De- 
jond, Inc. (7 Emery Ave., 
Randolph, N. J. 07869); $50. 


DONT GET BELTED! 
TESTA SHAFT-DRIVEN CUBCADET. 


Belts are great for holding up pants, but not when you've 
got a tough tilling job. You need the driving force of our 
shaft-driven Cub Cadet Model 1872 Garden Tractor. Unlike 
the competitors’ models, every Cub Cadet Garden Tractor is 
shaft-driven to give you better rear wheel traction. Tilling, 
plowing, pushing, pulling, hauling—everything—is smooth 
going when you run with a Cub Cadet 

And the shaft-drive isn't the only reason to turn your 
thinking to the Model 1872. There's a tough twin-cylinder 
Kohler Magnum engine that delivers 1096 more torque than 
the nearest competitor, a rugged 60" cutting deck, heavy- 
duty hydrostatic drive for easier operation and power 


TOUGH TRACTORS FOR YOUR LITTLE CORNER OF THE WORLD. 


steering that makes turning effortless 
And, like all Cub Cadet tractors, the Model 1872 is 
American-made—with advanced, innovative engineering, top 
quality materials and uncompromising workmanship that 
make every Cub Cadet tractor a solid, long-term investment 
From now until June 30, 1989, you can buy the Model 
1872, complete with 60" deck, at a very special price— 
with comparable savings on 
other Cub Cadet models. Test 
drive the shaft-driven Model 
1872 at your local Cub Cadet 
dealer today. 


PO. Box 360930 
Cleveland, Ohio 44136 


We're right here А 


The GPS NAV 1000 uses the global position- 
ing satellite system to plot a boat's location 
and course. At $3,000, it's the cheapest GPS 
device yet, says Magellan Systems (1900 W. 
Garvey Ave. S., West Covina, Calif. 91790). 
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<A place for bikes 


Get noticed, live longer » 


Motorcyclists, bicyclists, and any- 
one else out at night need to be seen 
to be safe. The Urban Survivor in 
America Visibility Vest catches car 
headlights with bands of highly ef- 
fective Scotchlite retroflective ma- 
terial, says Conspicuity Inc. (5435 N. 
Lawler Ave., Chicago, Ill. 60630). 
Price: $60. 


Where to put the bikes? 
The oiled oak wood Ped- 
aStyle storage rack holds 
two cycles in felt-lined 
cradles. Holders for two 
more bikes are optional. 
A “по holes" mounting 
design leaves ceilings and 
floors undamaged. Peda- 
Style costs $189 from IMS 
Enterprises (Box 16577, 
Wichita, Kan. 67216-0577). 


Paddle rower A 
Here's a boat you row, but 
without oars. The Aquamo- 
bil's pivoted handlebars rotate 
two paddles independently 
through cables, so turns are 
made with one-sided pulls. 
The builder is Acomo Prod- 
uktion AG, Seefeldstrasse 10, 
3600 Thun, Switzerland. 


<4 Feedback for fitness 


The $200 Nike Monitor’s syn- 
thesized voice announces 
time, speed, and distance of a 
runner's or cyclist's workout. 
Its Doppler effect sensor de- 
tects motion from ultrasound 
signals bounced off the 
ground, says Nike, Inc. (11000 
S.W. 11th St., Beaverton, Ore. 
97005). 


Announcing 


PRICE BREAKTHROUGH in 
rear-tine tillers! 


Legendary Performance and Quality at an 
Amazingly Low Cost! 


Now every gardener can enjoy the easy handling, life- 
time quality and all-purpose excellence of a rear-tine, 
powered-wheels TROY-BILT ® Tiller... at a price com- 
parable to what you’d spend for a hard-to-handle, 
limited-use front-tine machine! 


The NEW TROY-BILT TUFFY MODEL will bust 
sod... prepare seedbeds... cultivate m e 
between rows... "power-compost" 
organic matter directly into 

your garden soil... in short, do — 
all your gardening jobs quickly, 
efficiently, and more easily than 


you ever dreamed possible! e^ | 

Product available in Canada ә n 
ұ р 4 LP úi 

Full, No-Time-Limit 

Warranty is the best in the - Rear tines work the soil 

industry! 


thoroughly, chop and 
Powered wheels set а smooth, steady pace! shred organic matter! 


e 


Why struggle with a front-tine tiller... 

when you can own a x 

TROY-BILT for 
about the same 


ош ABM иәрле® 68613 


price! $ 
= For FREE details, 
EM 3 Mail the attached card or this coupon 
Till in early crops to feed Weed your enti; FR са RIGHT AL 
your second plantings! just minutes!, f MEER ш H 
1 TROY-BILT Manufacturing Co. Dept. A2840 
+ 102nd St. & 9th Ave. 


m YES! Please send me FREE details about all the TROY-BILT 
H ! Models, including the brand new Tuffy, plus news about “Off- 
Season” Savings now in effect and the No Money Down “Easy 


Name 


dees ИИИНИН 


Power-compost organic matter for richer soil! 


BY TIMOTHY О. BAKKE summum 


Sturdy corners A 


The triangular shape and ex- 
tra fastening points on the 
992 Heavy-Duty Corner Brace 
give it five times the strength 
of other braces, says Stanley 
Hardware (195 Lake St., New 
Britain, Conn. 06050). Avail- 


able in two-, three-, and four- 
inch sizes, the brace costs 
from 95e to $4.85. 


Shower bi-folds A 


What's missing from these 
shower doors? Slider tracks. 
Fashion Fold doors fold into 
the tub (or shower stall) or the 
bathroom, and the curve at 
bottom keeps water inside. 
Waterline Products Co., 117 
Vulcan St., Rexdale, Ont. M9W 
114; $468 to $768. 
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Crystal clarity A 

This clear solvent-based poly- 
meric caulk remains clearer 
than other clear caulks, in- 
cluding icones, claims the 
maker. The interior-exterior 
caulk is paintable, should that 
need arise. Price: $5.40 (5'%- 
ounce tube), $7.60 (10.3-ounce 
cartridge). Red Devil, Box 194, 
Union, N.J. 07083. 


Hot glass A 


Heated glass eliminates 
condensation and cold 
downdrafts from win- 
dows. These triple- 
windows have 
the inner pane coated 
with a transparent film 
of electrically conduct- 
ing stannic oxide. Fed 
with normal AC voltage 
at only 70 watts per 
square meter of glass 
area, the gl. temper- 
ature is kept at about 63 
degrees F when ii 
nus four outside 
the maker, Termofr 
AB (Box 8, 163 93 Span- 
ga, Sweden). 


4 Сіеап-аіг vacuum 


The Silverstar's Air Clean 
cassette, an electrostati- 
cally charged air-filtering 
and freshening system 
(inset), removes 99.9 per- 
cent of the dust and pol- 
len in the exhaust air, 
says Miele Appliances 
(22F World's Fair Dr., 
Somerset, N.J. 08873). A 
tool caddy is built into 
the canister; about $750. 


AFTER 49500 FEET, 
DYANITE BLADES LEAVE ALL 
THE OTHERS IN THE DUST. 


Vermont American introduces the Dyanite™ blade. 


board feet of particle board in 
у on cutting two, three, even five 
times longer than a standard carbide blade, without resharpening 
Science fiction? Hardly. Dyanite carbide is a patent pendin; jon fro nont 
American. It's harder, sharper, more resilient to high cutting temperatures. That's why it provides 
up to five times the life of any other blade. V t 
Prove it to yourself. Test our Dyanite Speed Framer or ermon 
Dyanite Speed Combo against your favorite blade. Computer designed to cut faster than any Americ: 
blades of their class. Wherever the pros buy hardware. But get ready to work fora long, longtime. Po Box: wo: Lincolnton, NC 2809 


BY BRIAN NADEL 


What's New 
CARS 


Pressure checker > 
A quick look at Tire Savers 
should show whether your 
tires are properly inflated. 
The balloon is in view (bot- 
tom) when pressure is at or 
above 22 psi, but retracts 
(top) below 22 psi. Devices for 
other pressures are under de- 
velopment. International Rerid 
Corp., 2210 Cratten St., Riverside, 
Calif. 92504. 


Spill-proof fill-up A 

This fuel filler neck snaps 
shut after the gasoline noz- 
zle is removed to prevent 
gasoline from spilling 
and vapors from escap- 
ing. Molded of heavy- 
duty plastic, it is now 
available only for 
BMW or Mercedes- 
Benz cars. Temtec 
GmbH, Box 1164, 
8201 Raubling, 
West Germany. 


Digital pressure 
Tire pressure can be 
accurately measured 
ith this lightweight 
digital pressure gauge, 
according to Neotech In- 
dustries (8150 Springwood 
Dr., Irving, Texas 75063). The 
$30 gauge attaches to the tire's 
valve to read from 2 to 99.5 psi, 
within one-percent accuracy, ac- 
cording to Neotech. 
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Cleaner cord A 


Baked-on carbon can be re- 
moved from tight spots with 
abrasive cords and tapes, says 
E. C. Mitchell Co. (88-90 Boston 
St., Middleton, Mass. 01949) 
Abrasive materials include al 
minum oxide, crocus, and sili- 
con carbide, in widths ranging 
from 0.012 to 0.150 inch. Prices 
vary from $11 to $50 per spool. 


Roadside hose repair V 
If a radiator or heater hose 
springs a leak, the Ideal/Parker 
repair kit should get you back 
on the road. The company sug- 
gests cutting the hose on both 
sides of the leak, inserting the 
fluted plastic pipe, and tighten- 
ing the hose clamps. Kit price 
range: $5 to $10. 


ISOTEMP TOOLS. 
ASTOUGH AS THE PEOPLE 
WHO USE THEM. 


How many times has it happened to you? The screwdriver, blade or bit you were 
using failed becaus st couldn't handle the pressure. Meet Iso-Temp™ tools from 
Vermont Ameri line of tools to benefit from a breakthrough process 
from Vermont American. А proprietary process that makes tools tougher with much 
greater resista ipping and bre } i 
Look for Iso-Temp™ tools from Vermont / 


cating blades and power screwdriving bit f 

insert bit for drywall installation that lasts 6 to 10 times *: 
longer than other bits. Because today's tough jobs demand American 
tougher tools. PO. Box 340 • Lincolnto . 10340 - (704) 73: 


BY WILLIAM J. HAWKINS 
VAI 


Wi 


Hiat әт 


Intelligent sensor > 


Attached to your car’s burglar 
alarm system, a microprocessor 
in the OmniSensor determines 
if its sensors are registering 
road noises or a thief is trying 
to break in. The smart snitch 
then sounds the alarm. It’s 
$69 from Clifford Electronics 
(20750 Lassen, Chatsworth, 
Calif. 91311). 


Super Super-VHS A 


Take an S-VHS VCR that's capable of recording with 
400-line resolution, then add strobe motion, nine- 
Screen picture-in-picture, on-screen programming, 
high-speed and index search, stereo hi-fi, and remote 
control. Result: Pioneer's VH-930SD. Price: $1,500. , 


Say-it phone A 


Lift the handset, say a name—like 
Mom—and the Voicexpress tele- 
phone dials her for you. The phone's 
speech-recognition system finds one 
of 50 preprogrammed numbers and 
is 98-percent accurate, says mak - 
er Origin Technology (627 E. Taylor 
Ave., Sunnyvale, Calif. 94086); $180. 


Car video > 

Load the kids in the back seat and 
strap them in. They'll be fine once you 
turn on Hitachi's five-inch made-for- 


the-car color LCD TV. The 27-ounce 
prototype is designed for TV broad- 
casts and videotape, but, claims the 

maker, it can be used in the future 

as a navigation and instrumentation 

display too. 


Remote remote > 


Hide the hi-fi—in a cabinet 
4 On-the-go video or another room—and you pre- 


vent its remote control from working. 
Portable pleasure: Emerson's Solution: the Hidden-Link. It receives 
10-inch color TV includes a infrared remote-control signals and 
built-in VHS videocassette sends them via cable to the out-of-sight 
player, and operates on AC stereo system. It's $50 from Xantech 
house current or a 12-volt Electronics (12950 Bradley Ave., Syl- 
battery. That lets you watch mar, Calif. 91342). 


TV and tapes just about any- 
where. The VCT120 is $500. 
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Optical 
film 


"It's a big step forward for both discs 
and tape," boasted ICI Electronics mar- 
keting manager Michael Strelitz. His 
company is a division of the British 
chemical giant ICI. Earlier this year 
it introduced optical storage film that 
can hold volumes more information 
using less space—and money—than 
other currently available optical or 
magnetic media. Key to the develop- 
ment is a special dye that's “tuned” to 
an infrared wavelength from a laser. 
As a floppy, Digital Paper is said to 
store as much information as 833 1.2- 
megabyte 5.25-inch magnetic disks. As 
a tape, it stores the equivalent of 5,000 
IBM 3480 magnetic tapes, claims ICI. 
And, аё % cent per megabyte, it costs 
one-tenth as much as other tape. 


Digital Paper has an infrared-ab- , 


sorbing polymer dye on a flexible poly- 
ester-based substrate (see diagram). A 
semiconductor laser shines an infra- 
red beam on the film's color-tuned coat- 
ing, producing a pattern of pits, or 
spots—an optical data recording of dig- 
ital bits. 

Theone-micron-wide (0.00004-inch) 
spots make the amazing storage den- 


EVERYTHING YOU NEED 
JORHOWBBOUTTITANIUM. 


7 


i 

) 
| кш 
i 


Vermont American's su 


t 
| 


ur bonded Titanium 


a 
ссі 


pros buy hardware. 


per tough Titanium bits drill six times 


longer than high speed steel. 


nitride coating cuts freer, cuts faster with 


less pressure. 135° split point starts cutting on contact. Perfect for 

tough jobs where higher speeds and temperatures occur. 
Vermont American Titanium bits. The 

‘\\) 6 to 1 favorite. Ask for them wherever the 


Vermont 
American 


PO. Box 340 * Lincolnton, N.C 13-0340 • (704) 735-7465 


sity possible because the concentric 
tracks can be close together. Micro- 
scopic dimensions also mean less power 
is needed to “write” the spots. 

That cuts costs, but Digital Paper's 
main saving is from high-volume pro- 
duction. With one continuous process, 
the tape is made in 600-millimeter 


Twelve-inch reel of 35-mm optical tape 
stores 1,000 gigabytes of data—enough 
to fill one billion sheets of paper—with 
an average access time of 28 seconds. 


(23.6-inch) widths, “and we turn 
that out in one-kilometer [0.6-mile] 
lengths,” Strelitz told me. The film 
can be sliced to the required width for 
tape or punched out into discs. Because 
it is coated only on one side, double- 
sided floppies are formed with two 
pieces.—David Scott 


OVERCOAT 
DYE POLYMER LAYER 


MELINEX" POLYESTER 
BASED SUBSTRATE 


Infrared laser beam reacts with heat- 
sensitive dye layer on substrate of Dig- 
ital Paper, forming microscopic pits 
that store densely packed data. 
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Electronics Newsfront 


By WILLIAM J. HAWKINS 


HandsOn, an experimental computer 
program IBM helped to develop, aids 


A computer that helps 


"English is like a foreign language for 
many deaf students," says IBM re- 
searcher Vicki L. Hanson. So two years 
ago Hanson and Carol Padden, associ- 
ate professor of communications at the 
University of California at San Diego, 
began HandsOn, an experimental pro- 
gram that enables children fluent in 
American Sign Language to learn writ- 
ten grammar and vocabulary. Says 
Hanson: "The aim of the project is to 
use a personal computer combined with 
new videodisc technology to aid in de- 
veloping the English skills of these 
children." 

Designed for third- through sixth- 


PACS— Picture 
Archiving and Com- 
munications Sys- 
tems—can integrate 
medical images 

and text-based 
information. 


deaf children in improving their abil- 
ity to read and write. 


grade students, the HandsOn program 
combines text and laser-disc pictures 
on a touch-sensitive IBM InfoWindow 
display monitor. The newest videodisc 
focuses on science stories that range 
from information about house cats to 
dinosaurs. 

By touching graphic boxes on the 
screen a student can read the text of 
a story and watch as it is signed. By 
touching other boxes the child can 
change the speed at which the story is 
given or even return to a particular 
part of the story to see it again. The 
student answers questions—given as 
text, sign, or both—by typing on the 
computer's keyboard. 

The computer also pulls out partic- 


ular scenes in the story for the student 
to caption using the written text for 
help with vocabulary, spelling, and 
grammar. When the scenes are played 
back, the text creates the effect of a 
subtitled television show. 

While tests are still underway, 
researchers feel confident that the 
HandsOn system will ultimately help 
the 8,000 deaf high-school students 
who graduate each year with only a 
fourth-grade reading level. 


DEC picks PAC 


Digital Equipment Corp. calls them 
PACS— Picture Archiving and Com- 
munications Systems (see photo bot- 
tom left). They let image-based infor- 
mation, such as X-rays, be combined 
with textual data about a patient and 
be electronically stored, displayed, or 
sent via a network to other comput- 
ers. For example, using Digital's 
DECrad program with PACS, a radi- 
ologist can look at diagnostic images 
in one screen window while reading a 
patient's medical report in another. 


For your PC 


e What's a space ornithologist? Ac- 
cording to Sky Publishing (Box 9111, 
Belmont, Mass. 02178-9111) it's the 
study of space birds—or satellites. 
The company's $41.50 Space Bird pro- 
gram helps you spot them in the sky. 
Besides an IBM PC, all you'll need is 
binoculars. 

* With a program from PC Soft- 
ware Services (16405 Bridge End Rd., 


Miami Lakes, Fla. 33014), your com- | 


puter's dot-matrix printer doesn't print 
—it writes letters and notes and ad- 
dresses envelopes to look as if they 
were done by hand. Longhand is $99. 

* Select a college based on tuition 
costs, academic field, or its rating using 
the data supplied in College Probe. It's 
$25 from Carolina Programs, 1904 
Overland Dr., Chapel Hill, N.C. 27514. 

* Send fonts to your laser printer 
at speeds of up to 50,000 bits per sec- 
ond in the background —while you con- 
tinue using the computer for other 
work. It's done by Backloader, a util- 
ity program from Roxxolid (pronounced 
“rock solid"), 3345 Vincent Rd., Pleas- 
ant Hill, Calif. 94523. Price: $30. 

* SoftKlone has updated Mirror II 
with Mirror III (logical), a data-com- 
munications program that now in- 

Continued 
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Electronics Newsfront continued 


cludes a dialing directory and 100 
additional commands. It's $100. Ad- 
dress: 327 Office Plaza Dr., Tallahassee, 
Fla. 32301. 


Ready, set, stop 


It was a heated race—so heated some 
contestants had to be immersed in cool- 
ing liquid. And despite the location— 
Argonne, Ш. —the odds-on favorite was 
from Japan. But before you could say 
"they're off," it was over. The winner, 
taking 0.004 second to solve a set of 
linear equations that required 700,000 
arithmetic operations: the Cray Y-MP/ 
832. Eight other Crays came in behind, 
followed by an ETA 10-E from Control 
Data Corp. The NEC SX-2, believed to 
be the world's fastest supercomputer, 
came in 12th. The slowest machine? 
Apple's Macintosh took just under 
three minutes—but it was also the 
smallest and didn't cost a few million 
dollars. The race was conducted by 
Argonne National Laboratory. 


Consumer Electronics 1989 


Stephen Rondel holds the palm-size 
box in one hand while he maneuvers 
atiny microphone in front of his mouth 
with the other. "Take me... to the... 
airport," he says, pausing just briefly 
on certain words. He turns the box to- 
ward me so I can see the words he has 
spoken scurry onto its LCD display. 
"Translate," says Rondel. The box im- 
mediately begins to use its synthesized 
voice to speak in fluent Spanish. The 
$2,000 electronic translator from Ad- 
vanced Products & Technologies in 
Redmond, Wash., was just one of the 
newest devices shown at the most re- 
cent Consumer Electronics Show in 
Las Vegas. А few others: 

* Panasonic has a hand-held per- 
sonal LCD TV with a built-in VHS-C 
video-cassette recorder. Record off-air 
shows to view later or attach a tiny 
color camera to the set for home-movie 
making. 

ә Canon's ZapShot is a still-video 
camera that holds 50 pictures on a two- 
inch disk. The price is approximately 
$800. 

* A home VCR from Toshiba is se- 
rious about sound: The hi-fi deck in- 
cludes a four-band equalizer for the 
audio. 

© Franklins newest spelling check- 
er uses voice synthesis so you hear the 
word's correct pronunciation. 

* The Writing Phone from Sanyo 
lets you send messages written on an 
electronic pad to other writing phones. 

* You wear Tele-Art's 17-function 
universal remote control for your au- 


dio-video system: It's built into a watch. 
Tele-Art, 1416 38th St., Brooklyn, N.Y. 
11218. 

* Sharp's LCD projection-TV sys- 
tem produces a 100-inch picture. 

* Acutelittle bear made by Rabbit 
Systems (Santa Monica, Calif.) gets 
mean when thrown into the front seat 
of your car: If a thief tries to enter, 
changing the car's internal air pres- 
sure, the bear growls a 110-decibel 
alert. 

* А gray-colored VHS-C video cas- 


sette from JVC uses thinner tape so 
the company’s two newest C-size cam- 
corders record up to 30 minutes in SP 
mode, 90 minutes in SLP. JVC’s Ma- 
sani Hoshino, deputy general manager, 
magnetic products division, believes 
that the camcorders’ low weight (2.6 
pounds) and longer recording time 
will mean the end to full-size cam- 
corders within two years. Will the new 
tape be squeezed into full-size cassettes 
for 180 minutes of recording? “Мете 
working on it,” says Hoshino. HG) 


These 3 Adjustables 
REPLACE 
39 Individual Sockets 


r No. 905 1 


1/4"DRIVE | 


REPLACES 18 

| SINGLE SOCKETS 
3/16" THRU 7/16" | 
5 mm THRU 11 mm | 


L zz - 


| 8mm THRU 16 mm | 


—— No. 904 — 
1/2" DRIVE 


| _ REPLACES 18 

_ SINGLE SOCKETS. 

9/16" THRU 15/16" 

i |14 mm THRU 23 mm 
t E 


NO MORE NEED for an army of individual 
sockets. These three CHANNELLOCK 
Adjustables replace 39 individual sockets, 
both standard and metric sizes. Precision 
made of high grade forged steel, they 
carry a LIFETIME GUARANTEE. 


DOUBLES AS A NUTDRIVER. 

No. 905 ND-1/4" and No. 906 ND-3/8" 
Nut Drivers are provided with spinner 
handles. 


EASY TO USE 

Place adjustable socket 
over nut or bolt, rotate 
knurled collar to tightest 
fit. Triple action jaws are 
closed into a can't-slip 
grip. 


No. 906K 
HANDICARRY KIT 
* CHANNELLOCK 906 е 
Adjustable Socket jos to 
* No. 906R 3/8" 

Ratchet Wrench 

* No. 906 Leather 

Holster with Spring Metal 
Snap-On-Belt Loop. 


[CHAN wg, LUCK) 


(91988 CHANNELLOCK, INC. 


Meadville, PA 16335 
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Mobil 1, BFGoodrich T/A and Chevrolet 
introduce American Thunder. 


M bil IW А new kind of thunder will roar across the desert this year. And 
l with it will come two lightning-fast trucks. It's American Thunder, a 
new off-road truck team sponsored by Mobil 1, «га 
BFGoodrich Т/А® and Chevrolet. Three ofthe most $ 
powerful names on the world's racing scene. 
Mobil 1% superior engine protection over conventional motor oils makes it the 
choice for winners both off-road and on, in competition all over 
the world. BFGoodrich T/A radial technology has helped cars 
and trucks perform everywhere from the boulders of Baja to the HDRA / SCORE 
" wilds of Africa. And Chevy trucks reign supreme in the 
Goodrich T/A rough and tumble world of high desert racing. 
It's only natural then that these three perennial winners 
would join forces and set out in quest of the SCORE/HDRA championship in Classes 
2 and 8. Because competing in this type of competition helps us develop products 
that perform well on the street. So if you want to ride with a winner, ride with 
Mobil 1, BFGoodrich T/A and Chevrolet. And feel the power of American Thunder. 


Proof that lightning does strike twice. 


Chevrolet, Chevy and the Chevrolet emblem 
a are registered trademarks of GM Corp. 
^:1988 GM Corp, АЙ Rights Reserved. 


SPECIAL ADVERTISING SECTION 


Home Remodeli 
Getting the Wor 


Done 


his is the second special section 

of the Popular Science HOME 

REMODELING GUIDE, a three- 
issue series drawing on the experiences 
of remodeling an older home. This series 
is based on the renovation of a home 
located in the beautiful town of Madison, 
about 50 miles east of Atlanta. Our 
architect and our contractor are using 
high-quality products and services, sup- 
plied by the advertisers who are partici- 
pating as sponsors and consultants. 

In the first section, we described the 
initial planning and preparation steps 
that a family would take to completely 
renovate a home such as the one in this 
project. We discussed the merits of 
remodeling your present home versus a 
new home. We wrote about looking for 
a new home in a new location and work- 
ing with Realtors® architects, structural 
inspectors, attorneys and other profes- 
sionals. We wrote about buying and pay- 
ing for the home. We also included 
special material about products and 
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services, and promised that the sections 
to come would continue with this sort of 
informative material. 


About the Front Cover 


Spred® Enamel Latex Semi-Gloss. Daubert 
Easy Mask® Painting Tape protects new cabi- 
nets and counters surfaced with Wilsonart® 
brand decorative laminates. Simple Green® 
cleaner stands ready, while a Natchez door 


ing case history, with the third section to 
come in June. You could win the featured 
remodeled home—or $100,000 in cash. 


Or you might win First Prize: a roomy 


Isuzu Trooper; or Second Prize, an Isuzu 
Spacecab Pickup. The WIN THIS HOUSE 
SWEEPSTAKES runs from March | to July 
31, 1989. Many other prizes, too, For further 
details, turn to page 91. 


Careful planning and preparation has 
been completed, so it’s time to go to work. 

Section Two covers most of the hard 
work of getting the project done— 
removing, replacing and installing. 

In this second section, we select a con- 
tractor, make plans with him and work 
with him. You'll see what happens as 
he removes the old and replaces it with 
the new; as he remodels and renovates 
with energy-saving, high-efficiency, work- 
saving products and materials. Subjects: 
E Home improvements as investments 
E Choosing a contractor; doing some 

work yourself, permits, hauling 
W Exterior: Demolition, roofing, gutters 

& downspouts, painting, tools and 

fasteners, a photographic record, col- 

umns and railings 

W Landscaping: mowing, saws, tools and 
storage, music, irrigation 

И Interior: Electrical, plumbing, heating 

& cooling, insulation, windows, doors, 

locksets, floors, kitchen, bathrooms, 

bedrooms, finishing and painting 


Choosing a Contractor 


A project, such as the Popular Science 
home, that involves remodeling a whole 
house may be too big or too complex to 
do yourself. Such remodeling generally 
falls into the "just-too-difficult" category. 
Or you just may not have the time or the 
inclination to do the tasks yourself. So, 
at some point, you'll probably consider 
using a professional remodeling contrac- 
tor. You may want to serve as the general 
contractor yourself, while turning over 
major projects (plumbing, electrical, heat- 
ing and cooling, structural, insulation, for 
example) to a specialized subcontractor. 
We decided quite early that we would 
employ a general contractor. We needed 
someone who could be in close contact 
with the project and take complete 
charge of it. We selected Darcy Messina 
of Atlanta for our project because of his 
reputation for on-time performance and 
broad background in both new home 
construction and remodeling projects. 


It is most important to know as much 
as possible about what you want to do 
before you even approach a contractor. 
Don't be nebulous! Spell out as much as 
you can as clearly as you can and make 
sure the contractor understands you. 

Make sure that the person you talk to 
will be taking an active role in your pro- 
ject, and is an established contractor with 
an office—not just an answering machine. 

Find a contractor you're comfortable 
with, who believes that your plans are 
feasible. Ask for references and check 
with his former customers. Is his firm well 
established, with a good reputation for 
reliability and on-time performance 
within budget? 

If you decide to use a general contrac- 
tor, make sure that he has comprehensive 
insurance. Darcy suggests that, whether 
you are contracting with the subs yourself 
or dealing through a general contractor, 
you should make sure that subcontractors 
on the job also have insurance coverage. 

Always deal with workmen and sub- 
contractors through the general contrac- 
tor to avoid confusion and to maintain 
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General Contractor Darcy Messina discusses 
scheduling in the storeroom of the Popular 
Science remodeling project. Sitting on Olympic® 
exterior paint, he is surrounded by Owens- 
Corning Fiberglas® insulation batts, Glidden inte- 
rior enamel and Marvin Windows’ E-Z Tilt Pac. 


WHEN IT COMES TO REPLACEMENT 


WINDOWS, CLOSE DOESN'T COUNT. 


TA 


You need a window that doesnt fit like you need a 
hole in the wall. But if you have a non-standard 
opening, that's exactly what you get with most 
replacement windows. Instead of messing with fit 
kits and extenders, why not specify the brand 

of window that's made to order, so it fits exactly 


| right, right from the start. Every Marvin window is 


carefully constructed by hand to your specifica- 
tions, regardless of shape, size or style. Standard 
or custom. For more information about Marvin 
replacement windows, return the coupon 

below or call toll-free 1-800-346-5128 (In MN, 


су State Zip 


Phone. 


PS-8098-4 
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his responsibility for the overall project. 
If you see work being done that is con- 
trary to your wishes or specifications, 
tell the workmen to stop working 
immediately. Call the contractor, tell 
him why you have stopped work and 
straighten out the problem with him 
directly. The sooner you stop the work, 
the less expensive the revisions or cor- 
rections will be. 


Have You Considered 
Working With a Pro? 


Let's assume you know all of the ad- 
vantages of turning your renovation or 
renewal project over to a general remodel- 
ing contractor, but for reasons of your 
own you don't want to do that. 

Then let's assume you have considered 
becoming your own general contractor 
and hiring the specialists or subcontrac- 
tors yourself. In doing so, you become 
aware that you don't know enough about 
these subs to select good professionals, 
work with them to best advantage and 
supervise all of the various jobs involved. 

There is another viable approach. Con- 
sider having a professional contractor 


Darcy Messina, general contractor chosen for our 
project, meets in the great room with his foreman 
to discuss Kwikset locksets, which will be used 
throughout the house. The Copa knob design 


shown here will enhance interior Wing => 


doors, Note the exterior door lockset 
and deadlock, the detailing on the 
handsome new mantel, the new раѕ / /// 
fireplace and the new pine floors. 
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Elegant Locksets Greet 
Guests in Style. 
Kwikset® is the No. 1 choice of builders, 
hardware retailers and homeowners because 
of the superior quality and premium value 


that is built into every Kwikset luct. АП 
of their products are ed manu- 
factured with care and 

of lasting reliability. tind of liability 


you would expect from America’s leader in 
locksets. 

Kwikset offers a choice of seven unique 
and elegant knob designs to enhance the beauty 
pier ee es Ne ad of 
functions for any interior or exterior door, 
and come in a choice of beautiful polished 
and antique finishes. (Note the polished brass 
finish on the Copa knob below.) 

For an exciting new look throughout the 
home, Kwikset’s stylists have combined high 
fashion with the functional efficiency and 
European charm of leversets. Five distinctive 
leverset designs are available in a selection 
of functions and finishes. They are becoming 
an ever-growing part of the decorating themes 
in America’s homes. 

Kwikset entrance handlesets add a touch of 
elegance to your entry in a variety of functions 
to meet any need. The Barkley design provides 
a striking first impression for our Popular 
Science remodeled house. There is an ex- 


tremely selection of Kwikset handlesets 
to choose . All handlesets are available 
with a choice of interior knob or lever desi 


Cylinder deadlocks (also known as deadbolt 
locks) are considered to be one of the most 
effective ways of increasing home security and 
protecting your family and possessions from 
intruders. Kwikset’s heavy-duty 880 Series 
Deadlocks are used for demonstration by over 
13,000 Law Enforcement Agencies throughout 
the United States in their crime prevention 
programs. All model deadlocks may be keyed 

alike for one-key convenience with 

V^ C any Kwikset entrance lock. 
Installing Kwikset products 
is fast and easy. A lockset or 
1 deadlock can be replaced 
in just minutes. Easy to 
follow instructions and 
templates are in every 
package. Kwikset products 
їп their distinctive clear 
packaging are easy to find. 
They are sold at virtually 
every hardware, building 
supply, home center and 
locksmith retailer in the 
country. At the Kwikset 
display you'll find every 
kind of doorlock made 
with quality workmanship 
and the finest materials. 
Kwikset has built it its dis 


poration Consumer Prod- 
ucts Sector. 


How to Install Kwikset Locksets. 


Kwikset has prepared complete, detailed instal- 
lation instructions for entry model locksets. 
The procedure is identical for privacy, closet 
and exit models in any design. Shown here is an 
exit model door by Wing. Take your time and 
follow the Kwikset directions exactly. 


1. About 36 inches from floor, mark center hole 
on door face through guide or template for 
22, 237 or 5" backiets. 

2. Drill 214" hole through door face as marked 
for lockset, drilling from both sides. 


3. Drill a 1" hole in center of door edge for latch, 
checking template for correct latch size. 
4. Install latch in hole, parallel to face of door, 


mark outline and remove latch. Chisel until 
latch is flush with edge. 


5. After installation of strike, with hole in jamb 
a full 5,’ deep, install exterior knob. Make 
certain stems are properly positioned through 
latch holes. For easier installation, depress 
latch bolt. Install mounting screws. 


Howto greet 
your guestsin style. 


—. 


“2 , 
LLY 


other, its the locksets on your doors. Thats why you should see the 
full range of decorating choices from Kwikset? Each one offers the 
quality and value that has made Kwikset the largest-selling residential 
locksets in America. And with all those beautiful styles and finishes 
to choose from, youre sure to find exactly the right choice 
for every door in your house. 

“Limited time $1 value, FREE-16 page idea booklet 
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take care of the major jobs, such as struc- 
tural and concrete work, new walls or 
flooring, roofing, framing, gas, electrical 
‘and plumbing work. There's still room 
for building "sweat equity" by spending 
your own time and effort on projects 
that you can do yourself. 

The removal, or demolition process is 
one such job. À homeowner could have 
done much of this kind of preparatory 
work for our Popular Science house, ready- 
ing it for remodeling. А good idea is to 
work with your contractor so that he can 
give guidance on what must be done, in 
what order, and whether or not he feels 
you can do any of the tasks yourself or 
whether it would be better to have one 
of his workmen do them. 

Installing gypsum wallboard; laying 
ceramic tile; installing basins, sinks and 
some appliances; paneling; installing insu- 
lation, and many other tasks are compara- 
tively easy to do and can make important 
cost-cutting contributions. Certainly 
painting comes to mind for do-it-your- 
selfers who are willing to invest time 
and work. See the detailed helpful infor- 
mation on both interior and exterior 
painting elsewhere in this section. 


Bids and Estimates 


A rapidly growing trend in all phases of 


the construction industry including 
remodeling, is towards computer-aided 
takeoff and estimating systems, which 
permit the user to draw plans, provide 
quantities and price the project concur- 
rently. Techsonix, the originator of such 
systems, is featured later in this section. 
The Techsonix Digitizer System is used 
to take off quantities from the plans and 
to prepare extremely accurate cost esti- 
mates using computer technology. The 


resulting printout also serves as a checklist 
for agreement on products, projects and 
pricing. Darcy Messina is an extremely 
strong advocate of computerized takeoffs 
and estimates, believing that they protect 
both the homeowner and the contractor. 

Get a contract with a written estimate 
detailing what's to be done, when, by 
whom and for how much. Leave nothing 
to chance. The agreement should de- 
scribe the project, materials, timetable or 
schedule, the cost and when you are to 
make payments. You'll probably have to 
advance part payment (20 percent 
perhaps) for start-up labor costs, but hold 
back part of the payment until the job 
has been satisfactorily completed. A ver- 
bal agreement is not enough. 

On complicated jobs and when specifi- 
cations or plans cannot be locked into 
place, it may be fair to both parties to use 
a "cost plus" arrangement that marks up 
the labor, materials and other factors by 
a percentage. It should have a "cap" or 
maximum allowable. If only one job at 
a time is involved or if your plans are 
detailed and not likely to be changed, you 
probably will be able to get a firm bid. 


How Home Improvements Rank as Resale Investments. 


Recent remodeling industry reports state that many of the improvements that make a house most 
comfortable and most livable are also those which generally add the highest percentage of their cost 


to the resale value of the home: 
New kitchen 
New bathroom 
New bedroom 
New deck 


New family room 


New exterior 


Finished basement 
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Swimming pool 


Шз илле ДЫЙ == 


Pickup is “Handyman’s Helper" 
Our remodeling contractor found many uses for 
the versatile Isuzu Spacecab LS Pickup. One was 
for moving debris during the demolition process, 
shown in the росе above. The Isuzu 
Spacecab LS is a tough, versatile, hardworking 
partner and one which the contractor and his 
crew quickly learned to appreciate in picking up. 
various tools and products. 

As part of a new generation of Isuzu trucks, 


it's all-new all over, from the sophisticated ITEC 
(Isuzu Total Engine Control) fuel injection 
system to the easy-opening 


quarter-vent t windows, 
When you hit the gas, you'll be pleased to find 
ка of ose the hood, m a more 
lorsepower 9% more torque than last year. 

The Spacecab LS model is especially comfort- 
able with reclining bucket seats, retractable cargo 
cover and a 4-speaker stereo/cassette. Jump seats. 
face forward for passengers comfort. 

One of the pleasant surprises was the many 
ways we who are working on this project used 
the Pickup. In one week, we logged more than 
800 miles on interstates and back roads, without 
ever tiring. Four of us once shared a comfortable 
and enjoyable 60-mile journey back and forth to 
dinner. The service-oriented Isuzu people in 
Atlanta were exceptionally helpful. 


The Isuzu Pickup came in very handy for 
running errands to the building supply and hard- 
ware stores, for ы like Owens-Corning 
Oakridge architectural shingles, Our Our 
workman in the photo is wearing Dickies pants, 
shirt, and jean jacket and his Georgia work boots. 


Four-wheel 
power disc brakes 


Youcan take shortcuts. 
Because we didnt. 


Before you leave the road in any 4x4, 
better гоотрате how your 4x4 leaves the 
4x4 Pickup factory Because ours is 


totheonlyfour-wheeldisc brakes stand- 
ard on any compact pickup truck, power 
steering, an advanced suspension sys- 


$10), 5/9 built around a steelframe tem and an engine so powerful it turns 
reinforced by 6rigidcross- our 4x4 into what Off-Road magazine 
members, assembled with over 3,000 calls “a rocket!” and “a delight off-road” 
rattle-proof welds and protected by not So maybe you should | Forfeeisuzu 
one, but six coats of anti-corrosion finish. take = shortcut of your own. | 800)245-4549 
But our 4x4 doesnt just survive the © your 
wilderness, it lets you enjoy it. Thanks Isuzu dealer. ISUZU 
M.S.R.P. POLE, excluding tax, license and transportation feesasof 11/30/88. Optional equipment shown. The First Car Builders of Japan. 


Heavy duty 5-speed transmission 


Triple skid plates 


Double-wall cargo bed 


[a clearance 


Fuel-injected, 120hp engine 


Power steering 
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Top: the estimator has fed all pertinent infor- 
mation into the Techsonix System and is using 
the Master 2000C program to consider options. 
Bottom: he's digitizing the plans with his stylus, 


entering important data. The computer in the 
background will generate accurate takeoff figures 
and estimates. 


MASTER 2000C 


Every day— somewhere in the world, millions 
of dollars of accurate construction estimates 
are being completed by Techsonix customers. 
Are they your competitors? . 

And now, they can do it even faster and more 
accurately than ever before with the Amazing 
MASTER 2000C program. 


Want to learn more? .. . 
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Computerized Estimates Hailed. 


Darcy Messina, our remodeling contractor, is a 
staunch advocate of new computerized takeoff 
and estimating systems, declaring that they 
benefit both contractor and customer. 

One of the pioneers in this kind of estimating 
system was Marsh Racin, a general contractor, 
professional estimator and instructor of construc- 
tion law. He used his 30 years of construction 
experience and his understanding of the need 
for quick and accurate cost estimates, takeoffs 
and quantity calculations to create the Techsonix 
Digitizer System, a state-of-the-art system re- 
cognized by building materials dealers, builders, 
architects and engineers as a technological 
masterpiece for the construction industry. 

The most recent advancement from Techsonix 
is the Master 2000C program. In addition to 
measuring lengths, heights, widths, volume, 
angles, weights and depths, it also allows the user 
to branch, use conversion tables, round up, attach 
memos, image the plans on the monitor, take off 


and estimate in both metric and conventional scales. 


рузае cut amp and polish eter and easier 
ever before. 


M eae = Nas: de УННН 
on our project, to be an interesting 
person to talk to about power tools. He was very 


From the Originator of 
COMPUTER AIDED TAKEOFF & ESTIMATING 
SYSTEMS FOR THE CONSTRUCTION 
INDUSTRY 


TECHSONIX 


Now Introduces 


TXS/CAD 


The Ultimate computerized DESIGN, Takeoff & 
Estimating program ... DESIGN ІТ... 
QUANTIZE IT ... PRICE IT ... All AT ONE 
TIME. The program interfaces with Auto/CAD* 
which enables the user to draw the plans in 
color as before, but now provides quantities 
and costs concurrently. 


Techsonix is pleased to have been selected by Popular Science for participation in the 
"Win This Home" Sweepstakes construction project 


contact the Marketing Dept.: 


FEGHSCHNI, 


CORPORATION,INTERNATIONAL-USA 
The Techsonix Building 
9675 Businesspark Ave. * San Diego, CA 92131 
(619) 549-9563 1-800-888-1983 FAX 619-549-8721 


happy when Skil ( ration sent us a 704 
#5656 Skilsaw" C; Saw and their 3%" Pro- 
ioni Colis е be ve n ti RU 
Percy, in 35 years of construction work, has 


used almost all of the brand-name tools and he 
was quick to say he has been buying Skilsaw 
because “they last longer and the doesn't 

wobbly like some others?" The Skilsaw also 
апатта oce gud t ene 
that ensures convenient, easy lower-guard retrac- 
tion when making pocket cuts. Another feature 


high-strength, extra^wide, 

lightweight steel foot. This model also stores 

the blade wrench right in the handle. No more 
lost wrenches! 

um Percy uet Skis Top Sn зу һе 

it "very ly; particularly in remote 

areas where even a long cord has trouble reach- 

е He also liked the юре feeling that 

беш styling gave him. The Professional 

Drill has a machined chuck, spec 


Below: tough, 80-year-old, full-sized 2 x4's don't 
faze a Skil Top Gun™ Professional Cordless 
Drill. Minutes later it became an equally efficient 
screwdriver for installing electrical outlets. 
usu 


PROFESSIONAL Exacting tradesmen 
feel empty-handed 
PRECISION without the right tool. 
"uum wm | Thats why they're 


reaching for the Skil 
2503 cordless 36” drill/ 
driver It delivers 
features professionals 
demand. 

Like a 5-position 
variable torque clutch 
to prevent overtighten- 
ing screws. Two-speed 
trigger switch. A built- 
in 7.2 volt battery 
pack that recharges 
in an hour 


All at a price that's 
PROFESSION AL as comfortable as its 
feel. Even for serious 
do-it-yourselfers. 
DECISION For a decidedly 
TT : a superior cordless drill/ 


driver, the Skil 2503 is 
precisely the right 
choice. 


м < Skil Corporation, 
liay of Emerson Electric Co., 


4300 W. Peterson Avenue, 
Chicago, IL 60646. © 1989 Skil Corp. 
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Demolition Took a Dusty Week 


The walls of our house were covered with 
wood paneling some years ago. It had held 


up well, but it darkened the interior. We 
decided to remove the paneling and most 
of the plaster it had concealed. We also 
removed some walls and the kitchen and 
bath floor covering. 

АП of this work was done with tradi- 
tional tools, plus the Red Devil Slammer 
Scraper, which was designed for floor- 
covering removal but also worked surp 
ingly well for plaster removal. Plaster, lath 
and studs were wheelbarrowed to the back 
yard, followed by the kitchen cabinets, 
sinks, bathtub and commode. All the 
debris was then removed with our Isuzu 


THE NEW 
OLYMPUS INFINITY 
SUPERZOOM. 


ITSSO 
REVOLUTIONARY, 
THIS IS THE ONLY 

SIDE-BY-SIDE 
COMPARISON 
WE COULD MAKE. 


You've never seen anything quite like it. 
There's never been anything like it. Not 
an SLR. Not a point-and-shoot cam- 


pickup and larger trucks from a local 
hauling company. This took three men a 
week. The house interior was then ready 
for the construction of new walls, wiring 
and plumbing. 

Note: Some of these demolition jobs 
could be done by a vigorous D-IYer but 
should be approached with respect for the 
dust and violence of the process. If you 
and your contractor decide that you will 
participate, wear work gloves, a hard 
hat, safety boots and goggles and use 
disposable face masks. 


designed into a 35mm camera. Yet, it’s so 


small, so light, so easy to use, it can be held 


and even operated with just one hand. 


Workman uses Skilsaw" to cut APA plywood 
sheathing on new roof over the great room. 
Lighter weight of saw reduces fatigue on ladder 
and climbing job: 

and jeans and 


The Roof: a Top Priority 


If the roof needs to be replaced as a part 
of a project, it should be one of the first 
jobs scheduled, because new interior work 
could be ruined by a leaky roof or a roof 


other 35mm compact zoom camera. 
Not only that, the viewfinder zooms 
too, right along with the lens. So you 


era. In fact, it's not even like put- 
ting the two of them together. 
e Olympus Infinity Super- / 


It has the world’s first built-in, 
autofocus 38mm to 105mm power 
zoom lens. That makes its telephoto 


always see just what the camera is seeing 
And because there's an entirely new kinc 
of optical system at work here, your ima; 
capability much greater, bringing won't be blacked out when you press the 
your subject far closer, than any shutter, something that happens every 
For literature, in USA call toll-free 1-800-433-0880. For more information, write Olymp 


Zoom just may have the most 
revolutionary technologies ever 
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that's opened during construction. The 
roof at the Madison house was in fair 
shape. It had gable, hip and shed ele- 
ments, covered in asphalt shingle and tin 
with metal flashing. Some sagging was 
noticeable from the front and right sides. 
The prior owner, who worked in the 
construction business, had reshingled 
the roof over 15 years ago with a 20-year- 
rated product. Because the shingle was 
that close to the end of its likely life- 
span and because the roof needed other 
repairs and bracing, we decided to pro- 
ceed with a new roof. 

We removed the old shingle, then cov- 
ered over the old tarpaper with a new 
layer before applying new Owens-Corning 
Fiberglas? Oakridge architectural shin- 
gles. Sagging roof members were braced 
from the inside and rotted wood replaced 
along the roof edge in several areas. So 
that the new Raingo™ gutter system 
would extend beyond the roof edge, we 
added two-by-fours to the fascia. The 
rear porch tin roof was removed and the 
roof was extended and sheathed with 
APA plywood, then tarpapered and shin- 
gled, along with the new breezeway and 
garage roofs. 


me with an SLR. 

What's more, this auto-everything won- 
er comes with the smallest, most versatile, 
ultimode zoom flash ever available. 

But that's not all. There's our innovative 
itozooming dual portrait mode, spot 
etering, double exposure; you can shoot 
Untinuous action sequences and even use 


Unique Camera Design Offers 


Effortless, Multi-Automatic Shooting. 


A world of imagery can be at your fingertips 
as you take pictures in perfect freedom with the 
Infinity SuperZoom 300 camera by Olympus. 


about. It’s appreciated by professionals such as 
Stuart Gross, the New York-based photographer 
os ea ores ora vod 
Remodeling Guide special sections. In the photo 
Fe: as meer liie Ursi deg 
| of the roofer installing Owens-Corning 
architectural shingles, using an 
Arrow HT65 Extra Heavy Duty Hammer 
Tacker. It was also part of the Handy House- 
hunting Kit used to record both interiors and 
exteriors of some 50 homes. 

Before you start remodeling, whether it's 
renovating your present home or one you're 
moving into, consider making a record of the 
"before" in a series of photographs. We did it 
in order to show you the “befores” and “afters” 
in these special sections and recommend it to you 
as a way to preserve for posterity what the house 

was like you invested your time, money 
sel жо Ын. cci uo om bosses 

It’s very easy to recommend the Olympus 
Infinity SuperZoom 300 camera because it’s so 


-— It's one camera that does 
does it and does it easier. It can zoom 
automatically in two portrait composition modes. 


Extremely fast automatic focusing is also ex- 


special effect filters, all with the built-in, 
extended range zoom lens. 

And for allthis сори tcnn; you don't 
need an engineering degree. АП you need 
to be able to do is push a few buttons. 

Side by side, no other camera, compact 
or otherwise, can compare itself to the 
incredible Infinity SuperZoom. Of course, 


rporation, Dept. 285, Woodbury, NY 11797. In Canada: W. Carsen Co. Ltd., Toronto. 


tremely easy with programmed auto exposure 
and AF illuminator for low-light precision. The 
built-in automatic flash has multiple 

It doesn’t stop there. Film handling, from 

jing to rewinding, is fully automatic. It was 
the first full frame 35 mm camera to incorporate 
power zoom to over 100mm in focal length. 
Power zoom in, power zoom out. As you zoom, 
keep your eye on the finder and you will always 
see precisely the view you're to get on 
film. And while you're zooming, Eh Steps 
posure program ch: to assure the finest 
choice of shutter speed for every 
picture le. 

In designing the Infinity SuperZoom 300, 
Olympus tossed conventional camera concepts 
aside and concentrated on an entirely new con- 
cept. The result: a new level of total 
in an all-new camera. Drop in the film and close 
the back. That's it. You're ready to shoot. The 
camera makes you a push-button professional. 


you can reach that same conclusion when 
m visit your Olympus dealer and see it 
or yourself. Face to face. 


OLYMPUS 


Focused on people 


Colonial 
Columns 


In Durable Alu 


ng 222 
Р.О. Box 1179, Dept.PSG4 
Moultrie, GA 31776-1179 
" Toll Free 1-800-841-8674 
In Canada 819-822-2422 
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New Railings Add to 
Beauty of Columns. 


A major feature of the remodeled home in 


Madison will be Old South aluminum columns, 
replacing wooden porch columns that were badly 
deteriorated. The traditional elegance of the 
porch is being perpetuated in aluminum columns, 
which are far stronger than wood, are easy to 
maintain with very little trouble or expense, and 
resist weathering, insects, warping and dry rot. 

In designing the front elevation, Zoe Van der 
Cleveland decided to connect the columns with 
another product made by Moultrie Manufac- 
turing: Old South aluminum railings. These rail- 
ings can be attached with angle clips to Old 
South architectural columns, with little effect on 
their load-carrying capabilities. In installation, 
the hardware is bolted to the columns at special 
notches and cutouts. 

There were both practical and esthetic reasons 
to specify Old South railings. They have the same 
résistance to deterioration as the columns 
because they're also manufactured of tempered 
extruded aluminum. The decorative beauty 
comes from the unique custom design of the rail- 
ings, which enhances the grace of the columns. 

Moultrie also has beautiful custom-designed 
panels, gates and fences, that combine beauty and 
security. Picket fence, single and double oak 
design, shell, rose, circle and grape are a few of 
the panel designs, while stunning driveway gates 
and fences can also be made to the specifications 
of builders and designers. 

A word of warning about all custom-made 
building products, such as Old South columns 
and railings: be very, very careful in your 
measurements. If you have the smallest doubts, 
contact the manufacturer for clarifications. Even 
a small mistake can render the new item useless, 
зо measure precisely. 


At the rear of the house, workmen are installing 
made-to-measure Old South aluminum railings. 
Square Old South columns, behind them, add 
elegance to the breezeway. 


Avoid Future Problems 
by Taking a Good Look 
at Your Roof 


A simple inspection of your home's 
physical condition may reveal problems 
before they become serious. For example, 
according to Timothy Walsh, vice presi- 
dent of marketing for roofing products at 
Owens-Corning Fiberglas? Corporation, 
a close look at your roof now can prevent 
costly repairs later. 

A roof inspection, or audit, will not 
only help protect the value of your 
investment in the home, but will also 
ensure the overall safety of your home. 

А few simple steps can help home- 
owners evaluate the roofs condition, 
using only a ladder, Mag? flashlight and 
binoculars. 

Start at the top, where the roof should 
form a water-tight shield. Check the roof 
carefully for water leakage. 

Stand back from the house and look 
carefully through your binoculars for 
lifted, torn or missing shingles. Keep an 
eye out for shingles that are curled, 
blistered or that look shiny, and look for 
balding shingles that are losing their pro- 
tective coat of mineral granules. Look for 
damaged flashing and keep an eye out for 
cracks or gaps. 

Inside, use a flashlight to check your at- 
tic for water stains around the corners and 
under rafters. During a storm, check for 
interior leaks, water marks, drips or other 
signs that water is infiltrating. 


Five Tips for Putting on New Shingles. 

1.If you uncover a serious roof leak, it 
may be time to consider putting on new 
shingles. Before you do so, contact a 
roofing contractor so that he can make 
a more thorough inspection of the roof 
and explain your options. 

2. Take care of repairs as soon as possible 
to avoid any serious damage. 

3.Check the new shingle warranty care- 
fully. Length of coverage and reim- 
bursement costs do vary from one 
manufacturer to another. 


4.Shop for durability. Organic-base shin- 
gles typically carry a 15-year warranty, 
while glass-fiber shingles, usually more 
durable because the inorganic-base 
won't absorb water, typically hav 
least a 20-year warranty and someti 
even 30-year warranties. 

5.Look for fire-resistance ratings on the 
shingles. Most organic-base shingles 
carry an Underwriters Laboratories 
Class C rating, while most glass-fiber 
shingles carry a Class A fire rating— 

the highest in the industry. 

A e may not be the answer, the 

Оеп Ётпїпр Fiberglas® spokesman 

readily acknowledges, but he cautions 

that you should take care of roof repairs 

as soon as possible to avoid serious 

damage, especially $^ furnishings and 


other expensive itef inside your home. 


by 4 


Following the simple, helpful advice in Genova's 
do-it-yourself “Raingo™ Roundup” guide, we used 
only common tools to install nearly 500 feet of 
Raingo gutters and downspouts, Highflo Drop 
Outlets and Leafgo™ Debris Separators, turning 
40 corners. An excellent D-LYer project. 


Outstanding Gutters and Downspouts 
Deserve Better Name Recognition. 


Often an industry leader becomes better known 
by brand names its own corporate name, 
but somehow we just didn't expect it with do-it- 
yourself remodeling products. Here's a true story. 

The gutter and downspout supplier for the 
Popular Science remodeled home is Genova Prod- 
ucts, a leader in building materials. With basic 
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center and building supply outlets, asking if they 
specified Genova items in stock. Told 
we asked what other products the retailer 
would recommend and found that three trade 
names were regarded as absolutely superior. They 
were Raingo* Highflo™ and Leafgo* These 
three well-known trademarks share common 
identities: They are all products in the Genova 
solid PVC vinyl gutter and downspout systems. 
And they are all known as the best available. 

We found that the Raingo" Solid Vinyl Sup; 

‘Together system, manufactured by Genova, has 

eliminated many major gutter installation prob- 
lems. A complete system, its few parts snap 
together easily with no adhesives or sealants, and 
only a few common tools are required. 

The Genova system is more durable than com- 
PE E systems. It will not rust, rot or cor- 

never needs painting. Exclusive 
ved ridges reduce buildups while the design 
of the Highflo™ Drop Outlet creates a powerful 
vortex that draws water and debris towards the 
downspout area. When the water is flowing down 
the drainspout, the Leafgo™ Debris Separator 
permits the water to pass, but screens out leaves 
and other “cloggers.” 

It is a great system, whether it’s known as 
Genova or by its individual brand names. Installa- 
tion is easy, and helpful literature for do-it- 
yourselfers is available at Genova-Raingo" 
retailers or from the company. 


ГА rain-carrying equipment ready for installation, ear ee ee 
a Å 
P 


Leaky Gutters Are For The Birds. 


Buy Raingo™ and stop swimming in your troubles. 


RAINGO" is the solid PVC gutter system that is durable 
enough to withstand years of use and abuse by nature's ele- 


ments. 


This easy "snap-together" system can be installed by only one 


person. 


No maintenance required! RAINGO™ gutter systems feature 
RAINGO™ RIDGES which in combination with HIGHFLO™ 
and LEAFGO™ make the system self-cleaning. 


MADE IN THE U.S.A. 


7034 East Court Street * Davison * MI 48423 
In MI-1/800/572-5398 * In USA-1/800/521-7488 


Seven Steps to a Great Finish 


In the first section, we reported that the 
exterior of our 90-year-old home, as you 
might expect, had extensive peeling and 
cracking of the paint, plus areas that 
needed structural repair. 

When our working crew began surface 
preparation, they knew from the experts 
at Olympic? Paint and Stain Company 
what they should do about the house. 
Getting a surface ready to paint takes a 
great deal of time, patience, careful atten- 
tion to detail and old-fashioned sweat. 
Ask our Madison painters about the 
days and days they spent making sure the 
surface was clean, dry and sound. 

Proper preparation includes making 
sure that the surface to be painted is com- 
pletely free of surface mildew, dirt, chalk 
and existing paint that has blistered, 
cracked or broken loose from the siding. 

You'll be ahead in the long run if you 
follow these seven steps from Olympic: 
1.Analyze the project. Is it time to paint 

or stain? If you apply a new coating just 

before it is really needed, you can avoid 
excess surface preparation and appli- 
cation labor. Then when you do decide 
to recoat, walk around the building 
looking high and low for things that 
need to be corrected before you start. 
2.Repair structural problems. Isolate 
problems caused by moisture. Install 
ducted ventilation fans or special siding 
vents if they're needed, to allow inside 
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moisture to escape. Fix or replace ripped 
or rotting siding, masonry cracks, miss- 
ing caulk, рор nails, rusty metal and 
leaky or lta illed gutters. 

3.Remove haie coatings. If cracking, 
peeling or blistering has occured, all 
loose coating must be removed by 
scraping, wire brushing, sanding, high- 
pressure water blasting, etc. All rough 
edges should then be sanded and/or 
feathered. If you're repainting, be sure 
to prime any bare or exposed surfaces 
as directed in Step 6. 


4. Сш the surface. All wood surfaces, 
new or old, should be clean and dry 
before a coating is applied. Remove sur- 
face dirt by washing with a solution of 
one cup of detergent in one gallon of 
warm water. (Tip: It is easier to use a 
hose with a car-wash brush attachment.) 
Apply the cleaner to only part of the 
surface and rinse completely with clear 
water before you move on to another 
area. Allow the surface to dry thor- 
oughly before applying paint or stain 


5.Treat problem areas. Some areas may 
require special care. Вато mildew by 
scrubbing with a solution of one cup 
of non-ammoniated detergent and one 
quart of household bleach dissolved in 
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e Y sands off the 
siding and a face mask are 


three quarts of warm water. Rinse thor- 
oughly with clear water and allow to 
dry. Glossy areas should be lightly sand- 
ed. Also, sand off any grade stamps or 
pencil marks from new wood surfaces 
if you plan to use semi-transparent 
stain. Brush new, rough wood to remove 
all loose fibers before painting or stain- 
ing. Again, follow manufacturer's in- 
structions when using cleaning agents, 
and use protective gloves and goggles. 

6.Prime bare wood, masonry and metal. 
Any bare wood, including the small 
spots you've scraped, should be primed 
with Oil or Latex Primecoat™ espe- 
cially when used over redwood, cedar, 
mahogany, fir and other woods prone to 
extractive bleeding. There are specific 
preparation and application instruc- 
tions for surfaces such as metal, hard- 
board and masonry. Because of the 
specialized nature of these surfaces, we 
recommend you talk to your Olympic 
dealer for proper preparation and appli- 
cation recommendations. 

7.Choose the right Olympic product. 
There are Olympic paints and stains for 
many kinds of applications, such as re- 
painting, restaining and use on a vari- 
ety of new wood surfaces and non-wood 
surfaces. You'll get the best results when 
you select the right Olympic paint or 
stain to meet your particular surface 
coating needs. Again, if in doubt, ask 
your dealer for his advice and help. 


For openers, the great minds in our 
labs have developed oil stains with a 
special combination of protection 
and good looks. We start with 100% 
pure linseed oil to penetrate and 
reinforce wood fibers. Then we pro- 
tect the wood from weather and 
enhance its beauty by adding micro- 
milled color pigments. So its smart to 
use Olympic. Even better, our dealers 
have the understanding and know- 


THERE'S A 
LOT OF 
THINKING 
BEHIND 


EVERY CAN 
OF OLYMPIC 
OIL STAIN. 


Alert Einstein Licensed by the Roger Richman Agency Beverly Hills CA 


how to help make your staining 
project a success. They'll advise you 
on how to prepare the surface, pick 
the right product and get great- 
looking results. So theres a lot behind 
Olympic.A lot of it very scientific. 
Anda lot of it very human, too. 

So go see an Olympic dealer These 
guys are smart. 


OLYMPIC. 
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A preliminary landscape plan shows the locations 
for six sets of Omnispeakers" in red, and four 
separate Raindrip irrigation circuits: 
South-side medium & shallow-rooted plants 

] South-side deep-rooted plants (trees) 

О North-side medium & shallow-rooted plants 
В North-side deep-rooted plants 


Are You Ready for the Latest in 
Watering Systems? 

If you're thinking of moving from watering can 
to watering system, you should consider drip 
irrigation. The concept is simple. The slow, 
regular delivery of water directly to the base of 
a plant produces deep penetration that keeps the 
root zone moist, never saturated. The system has 
been proven to produce faster growth and greater 
yield while reducing water usage because there 
is no puddling, run-off or water lost to ra- 
tion—you put water only where needed. That 
means dollar savings. Plants grow as much as 
49% faster. Also, fewer weeds are inated 
between plants and plant rows, and because no 
water hits the leaves, there is less chance for 
foliage disease to develop. 

Raindrip® has a kit for every application. They 
are simple to install and work on any container 
plant including hanging baskets, hedges, trees, 

rubs, vegetable and flower gardens, and 
cover. Kits can be buried or left on the surface, 
year-round, as you desire. Once the kit is install- 
ed, it can be expanded with Raindrip's full line 
of parts and accessories. You’ll spend only a few 
minutes a week on watering, yet your plants will 
receive just the right amount of water at just the 
right rate, avoiding the “drench and dry out” 
cycle. Fruit and vegetable gardeners have reported 
results of up to 84% larger yields. 

The Raindrip drip watering system will be 
shown in place in the June special section. Rain- 
drips unique pressure compensating drippers 
deliver uniform flow from each and every drip- 
per, regardless of water temperature and supply 
pressure, even on hillsides. These turbulent 
flow drippers will remain clog-free, and the. 
Raindrip system carries a lifetime warranty on 

complete line the complete product line. 
of parts But that's not the end of the news about water- 
and ing. In the June issue, we'll also be showing how 
accessories. you can have your watering done automatically, 
day or night, whether you're at home or away. 
The RainMatic model 2000 electronic controller 
н provides ће brain power to give you up to four 
information and a dealer 4 watering cycles a day for whatever length of time 
sane meee call: з you need. It’s as ae use нараси 

I э Inc. phone, comes completely asseml operates 

In CA: 1 (800) 36 E _ on four long-life flashlight batteries for six or 
Outside CA: 1 (800) 544-3 E Р) more months. RainMatic products are made by 

Б> 3 a different company, but work well with the 
Raindrip irrigation system. 
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Add Music to Your Landscape Plans. 


If you enjoy listening to music and enjoy relax- 
ing in your garden or on your deck, think 
about Omnispeakers" from Paramount Pictures 
Corporation? 

Omnispeakers are an intelligent response to 
an America that increasingly lives outdoors but 
wants to enjoy indoor amenities. Our Madison 
house, with its tiltwindowed Great Room, breeze- 
way and deck with a year-round spa, reflects this 
new life-style perfectly. Beautiful music, out- 
doors, is Omnispeaker’s unique contribution. 

Originally engineered for use at Sea World, 
Disneyland and Epcot Center, these world-class 
stereo speakers are fully weatherproofed, sound- 
proofed and, can be planted directly in your yard 
or in planters. Their landscape-green casings will 
let them hide around your deck or patio. For the 
purest sound, place Omnispeaker in the ground. 
Tt handles 100 watts of power and projects 360° 
of great sound. Several speakers properly placed, 
can bathe your family and friends with a quality 
of sound you have only had indoors until now. 

Each Omnispeaker comes to you with 50 feet 
of direct burial cable, giving you the flexibility 
to position a network throughout a garden or 
around a deck. Very little knowledge about stereo 
components is required to install Omnispeakers. 
Connect the Omnispeakers to your stereo and 
you have complete control over a new sound 
dimension in an outdoor atmosphere, with 
music to provide just the right ambience for 
special moments. 


Installing Omnispeakers is an easy project for 
the ОЛА homeowner. They are a pleasant 
surprise to family and friends, and quickly 
become an important part of your outdoor 
entertainment activities. 
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Our Madison Yard, and Finding 
the Right Landscape Architect 


How often have you seen a handsome 
house made ordinary by a plain lot or a 
modest house made much lovelier by its 
setting? One of the major assets of the 
Popular Science house was the yard. 

The Madison house is in a neighbor- 
hood of generous lots. Our large lot is 85 
by 419 feet. City ordinances require 15 
feet free of structure along property lines, 
and our property provides about 20 feet 
on each side. The front of the house is 
set back 49 feet from the curb. 

Of the existing plant material on the 
property, we will save: one Burford holly 
tree, eight dogwoods, privet hedges, one 
large oak and two large pecan trees. (At 
one time, the annual county property 
taxes were paid for by the pecan crop 
from these trees.) Other plants have 
either gone “wild and leggy” or are not 
properly positioned for our plans, and 
they will be removed. 

As the renovation of the house pro- 
ceeded, we looked for a landscape archi- 
tect. In Georgia, as in many other 
states, architects, landscape architects, 
landscapers, nurserymen and builders all 
compete for landscape design work. It’s 
important to note that of these only a 
certified or registered landscape architect 
is likely to have all the knowledge 
necessary for a complete landscape pro- 
ject. When you are selecting a landscape 
architect, check the background and ex- 
perience of candidates carefully. Ask for 
teferences and use them. Visit jobs they 
have done. Find out if the work was com- 
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pleted as planned. Was it on time and on 
budget? Is the designer's style right for 
your project? Visit the firm and see 
if certification plaques, degrees or 
design awards are in evidence. 
After following these guidelines, 
_* wechose to work with John Mateyak, 
President of Environ Associates, а 
design/build firm located near Atlanta. 
The preliminary plan he has submitted is 
shown earlier, with irrigation and outdoor 
speaker details added. The basic plan is 
comprehensive and we will complete only 


ular Mowe: 
Also Big Hit on Our Lawn, 


When Honda offered to supply a mower for our 
Madison property, we left it up to them to select 
an appropriate model. We described our lawn, 
knowing that Honda builds a wide range of 
moiin E аса аа fom 


was described as their “most Hem 
a four horsepower self- led mower. It was 
such a great performer that we were pleased with 


will fall. Grass will grow. And your Honda 
mower will always be ready when you need it. 
К ee ee A ADEE barach 
Honda model, regardless of size, is built as a com- 
кешн just pieced together with parts 


rent sources. That means that each 

кт mower sold is backed by Honda's 

Шу аны mower, Tike like most Honda models, uses a 
Overhead 


Honda Valve four-stroke engine, wl 
is more oil- and fuel-efficient than the typical 
side-valve engines found in ordinary mowers. At 


portions of the plan at this time. The rest 
of the plan, plus the remaining 195 feet 
of the back yard (not shown in this plan), 
can be done by the homeowner as time 
and funds permit. 

Landscaping is perhaps the most popu- 
lar of all ЛХ activities, and all members 
of the family can help in this highly 
visible improvement. Work closely with 
your landscape architect on the project 
and be sure to discuss with him or her the 
degree of ongoing care your investment 
in lawns, plants and gardens will require. 


Honda, low maintenance is a high priority, so 
their mowers uses durable cast-iron sleeves and 
ball-bearing-supported crankshafts, plus sealed 
shaft-drive systems. 

We found our Honda mower easy to start (the 
very first try), probably due to the Automatic 
Decompression system. The controls were 
located right in the handle and were easy for our 

ег to operate. Most Honda mowers also 
feature Roto-Stop which lets you stop the 
mower blade while the engine continues to run, 
so there's no need to restart the mower each time 
you stop operation. 

Honda mowers are designed with high-vacuum 
cutter housings for precise cutting and easier 
bagging. 

We learned from Honda about other features 
of Honda Power Equipment, such as Oil Alert 
which warns the user before the oil level becomes 
unsafe; thermostatically controlled internal cool- 
ing; and accurate mechanical governors that 
maintain proper engine speed when horsepower 
demands change. 

Honda Power Equipment can make your life 
a little easier, for years to come. 


Homeowners and son pose for lawn portrait 
with new Honda mower. They’re in Dickies 
clothes and Georgia Boots. She's using an 
Olympus Infinity SuperZoom 300 camera. 


FOR THOSE 
WHOSE PERCEPTION OF МАЦЈЕ 
IS BASED ON QUALITY NOT PRICE. 


Toa great many people, the Each of the 
best buy is the one that costs the hundreds of parts— 
least. If that is your mind set, e down to the smallest nut 
there are a number of so-called and bolt— is meticulously 
inexpensive mowers to 2 designed by Honda and manufac- 
choose from. The first blade tured to the most 

If, however, your idea% brake clutch that stopped the blade exacting tolerances. 

of value is a bit more far- uiihovt slab) rtg taeng This control over the 
sighted, there is one choice that entire manufacturing process allows us to assure 
stands above the rest: The Honda Ње quality of every Honda mower. And the satisfac- 
lawn mower. tion of every Honda customer. 

Behind this machine are To learn about convenient financing and Hondas 
the same engineering geniuses who've built Honda 2-year limited warranty, look in the Yellow Pages, or 
into the world's foremost motor company. Its many call the number below for your nearest Honda Lav 
innovative industry Mower Dealer. 
firsts make it the f = The rest is up to you. But 
finest lawn mower money 3 remember the old saying, 
buy And, not coincidentally the first “You get what you pay К 
one good enough to be called a Honda. 


For optimum performance and safety we recommend you read the owner's manual before operating your Honda Power Equipment. © 1989 American Honda Motor Со. 
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Storing Gasoline-Powered 
Outdoor Tools Properly 
Pays Off 


When you have finished using your out- 
door power tools at the end of a season, 
make sure that you store them properly. 
Clean and dry each tool carefully before 


Pound for pound 
you wont find a 
more reliable saw. 
than a Husqvarna. -. 

Choose from 17. ~ 
models starting at 
about $200. You'll 
see why nothing 
works like a Husky... 

*Manufacturer's suggesi 
promotional price. 
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you put it away. But you need to do more 
than provide safe storage for your tools if 
they are to survive months of inactivity. 
If you leave gasoline in the fuel system, 
it will cause varnish to form on the metal 
surfaces. This varnish will jam fuel lines 
and can keep the tool from starting when 
you're ready to use it again. On the other 
hand, if you take all of the fuel out of the 
tool, rust can form inside the tank, and 
seals on the carburetor will dry out. 
The solution: Read the manufacturer's 


instructions for off-season care. Tools like 
those in use on our remodeled home 
come with specific instructions for storage 
care. Some will recommend an additive 
that will stabilize the fuel and prevent 
it from forming varnishes, while others 
will recommend starting and running the 
gas-powered tool for a short period, 
perhaps 15 minutes, every few weeks dur- 
ing storage. Whatever is recommended, 
these instructions are vital to both the 
performance and longevity of the tool. 


p 


In front of his winter wood supply, orieowner 
wears Hu: protective pants, suspenders, 
safety hat, face mask, hearing protector. 


Powerful New Chain Saw for 


Homeowners Їз Easy on Users, 


If you ask a homeowner what he wants in a 
chain saw, he'll usually mention a reliable saw 
that can handle frequent use and that will be easy 
on the user. Over the past few years, homeowners 
who need a durable chainsaw with those 
characteristics have made Husqvarna Model 50 
a best seller in its class. 

One of the advantages that users haye par- 
ticularly appreciated is the super-tough engine 
на atia be Hama 50 

ling system. lusqvarna 0 
to work well in even the hottest weather. 

Another feature is the light, smooth saw 
body with handles built to divide the center of 
gravity evenly between the hands. With this 
design, the user can take a long shift with the 
Husqvarna without tiring. 

For years one of Husqvarna's most popular 
saws, the Husqvarna Model 50 has recently 
been improved. It will still be called the 
Husqvarna Model 50, but will feature a 3.1 
cubic-inch cylinder capacity (51сс) with a max- 
imum no-oad engine speed of 12,500 RPM. 
Recommended bar length is 15” to 20: А number 
of safety features, such as a manual and inertia- 
activated chain brake, front and rear hand guards, 
and efficient anti-vibration and noise reduction 
systems are standard. The new Husky Model 50 
has been getting quite a workout at our re- 
modeled home and has performed even beyond 
expectations. If you're thinking about a chain 
saw, think of Husqvarna Forest and Garden. Call 
your Husqvarna dealer today. 


Stapling, Tacking, Fastening, 
Hammering, Riveting or Gluing, 
We Needed a Fastener for It. 


In our remodeled home, Arrow? Fasteners and 
Fastening Tools were put to extensive use by the 
contractor's workmen, and precision-made prod- 
ucts by Arrow will later be helpful in many ways 
to the homeowning family. 

The workmen became particularly attached to 
the Arrow No. HT-50A Heavy Duty Hammer 
Tacker, which was used for tacking insulation 
batts, as photographed. 1t is lightweight, with а 
balanced design that permits hours of stapling 
without strain. Roofers used Arrow No. HT-65 
Extra Heavy Duty Hammer Tackers, which drive 
heavier, longer staples with wide crowns, to apply 
Owens-Corning Fiberglas shingles. 

Another favorite of the crew, the versatile 
No. T-50 Heavy Duty Staple Gun Tacker is also 
used extensively by do-it-yourselfers for many 
good reasons, It shoots a staple anywhere you 
would drive a nail and does it faster, cheaper 
and better. The T-50 cán be used for tacking 
insulation, ceiling tile, window screening, 
upholstering, carpet padding, fence wire, metal 
lath and hundreds of other light to heavy-duty 
tasks. It features all-steel construction, high 
carbon hardened steel working parts, easy double- 
leverage operation with patented j mech- 
anism, chrome finish and a window that lets you 
see when it’s time for a refill. 

Other Arrow staple gun tackers are particular- 
ly suited to hundreds of fixing uu fasteni 
uses around the house. Home hand; el 
hobbyists will also be interested in the No.1 T55, 
an excellent all-purpose tacker; homeowners will 
also appreciate the new T-27 Light Duty House- 
hold Staple Gun Tacker for screen repairing, light 
upholstery work, kitchen shelf trimming, closet 
lining, cornice covering and scores of other 
household tacking chores. 

Arrow produces a complete assortment of 
quality fastening products, such as wiring tackers, 
Xpando staple gun attachments, tight-gripping 
Xpando fasteners and anchors, hot-melt glue 
guns, glue stix, removable weatherstripping, 
staples, rivet tools, rivets and other products that 
assure a good, clean job. 


Arrow's No. HT-50A Heavy Duty Hammer 
Tacker drives staples automatically, as fast as 
the workman swings it, and is ideal for installing 
Owens-Corning Fiberglas insulation batts, as 
shown. Workman wears handy ProLite tool belt 
of tough Cordura Plus. 
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OT- Make sure that local zoning rules permit new work and that you 
conform to minimum space requirements on sides and front. If you're 
using a contractor, he'll take care of it for you. Obtain a copy of zoning 
rules and building codes. If you need a variance, apply for one. Reason- 
able requests, particularly if supported by neighbors, will normally be 
granted. For most major remodeling, you'll need to file a construction 
plan and an application. Approval usually takes a week or so. If the work 


(ARROW UNDERSTANDS) 
| A MAN'S HOME p 
IS HIS CASTLE 


From the dungeon to the tower (basement to the attic), 
Arrow products are versatile enough to handle most 4 
any job — big or small. 

With a full line of пә products, Arrow 


el Model i 
HT-50A RH-200 
Hammer Tacker Professional 
Rivet Tool 


See the complete assortment of Arrow Fastening tools, staples, glue stix, fasteners and rivets, 
available at all leading Hardware, Home Center, and Discount Department Stores. 


Arrow Fastener Company, Inc. 


271 Mayhill Street, Saddle Brook, N.J. 07662 
In Canada: Jardel Distributors, Inc. 6505 Metropolitan Blvd., East Montreal H1P 1X9 Quebec 


‘© Copyright 1988 Arrow Fastener Company, Ine. 
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Don't Forget the 
Heat Wave of '88: 
Insulation Helps 
Year-Round 


Last summer's record-setting 
heat wave and drought left many 


NEW INSULATION RECOMMENDATIONS FOR YOUR AREA 


c 
Crawispsces, Exterior Walls Crawl space 
(Wood Frame) Walls 


homeowners paying the price 
not only in discomfort, but also 


ALL FUEL TYPES. 


Air conditioners: Monthly 
upkeep will maintain efficiency 
and help cut energy costs. Clean 
the internal coils with a damp 
rag or soft brush and then 
vacuum. Foam filters should be 
washed or replaced at least 
once a month. For high effi- 
ciency, air conditioners should 
be serviced once a year: motors 
lubricated, coils cleaned and 
filters changed. 

If possible, place the air con- 
ditioner unit in the north side 
of the home or in the shade, 
and try to keep the thermostat 
set at a comfortable 78 degrees. 
Utility findings show that each 
degree the thermostat is lowered 


in high utility bills. One way to 


represents a two or three percent 


increase in cooling costs. 


avoid “getting burned” in the 


Seal cracks: Caulk and 


future is by insulating your home; 


weatherstrip doors and windows 


it can increase comfort and help 


to reduce the infiltration of hot 


save on energy costs year-round. тау 
“Many people don't realize а 
that insulation works in two 
p T © 
ways; explains Frank Glover 
of Owens-Corning Fiberglas® 
Corporation, a leading manufac- 
turer of energy-efficient building 
materials. “In the winter, it keeps the in- 
terior heat from escaping so the house 
stays warmer. In the summer, it reduces 
the need for continuous air conditioning 
by keeping out the summer heat. And 
that helps keep energy costs down.” 


Simple, Inexpensive 

“Installing insulation in the home is a 
simple and inexpensive do-it-yourself 
project,’ Mr. Glover says. “Insulating a 
typical 1000-square-foot attic with 8-inch 
R-25 Attic Blanket® for example, will 
cost around $300 to $350.” 

“The only tools needed are a sharp 
knife, a straight-edge, a measuring tape, 
a pair of work gloves, a mask, а long- 
sleeved shirt and safety glasses.” 

If the home has no insulation, the best 
place to start is the attic, followed by 
floors over unconditioned spaces. 

Fiber glass batts, the most common do- 
it-yourself insulation, can be easily rolled 
out to blanket the desired areas. Most 
utilities will perform a low-cost energy 
audit (usually under $15) that points out 
areas where insulation needs upgrading. 

As for the proper R-value (or insulating 
effectiveness) the Department of Energy 
has recently upgraded its minimum R- 
value insulation recommendations. Refer 
to the map and chart above to determine 
the insulation R-value recommended for 
your zone and your homes fuel. 
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Fiber glass batts clearly show the 
Rwalue on the package. To determine 
how much insulation to buy, measure 
the area to be covered and multiply the 
length by the width. Be sure to make 
any necessary repairs to the area, such as 
fixing leaky roofs and damaged floors. 

For attics without floors, simply lay 
the batts between the joists with the 
vapor barrier facing towards the warm- 
in-winter side. 

If adding a second layer, place unfaced 
insulation perpendicular to the existing 
layer. In addition to faced insulation or 
a separate vapor barrier, proper ventila- 
tion is also essential to prevent conden- 
sation. Eave vents—openings under the 
eaves—combined with roof vents or gable 
vents are effective ways to create a positive 
movement of air out of the attic. 

Be sure to leave eave vents uncovered 
so you do not block the air flow—impor- 
tant in preventing moisture buildup and 
in reducing the attic temperature. As a 
general rule, one square foot of free vent 
area should be provided for each 150 
square feet of floor when no vapor barrier 
is used. One square foot of vent area per 
300 square feet of attic floor area is recom- 
mended when a vapor barrier is used. 


Other Steps 
Other simple steps you can take to help 
reduce cooling costs include: 


air. Weatherstripping (avail- 
able as felt strips, foam rubber 
and flexible vinyl) is easy to 
install. Doors between an air 
conditioned and unconditioned 
space should be stripped on all 
sides, tops and bottoms. This 
includes entrance doors, attic doors and 
inside and outside basement doors, as well 
as window sashes. 

Caulking is also a do-it-yourself job. 
Caulking guns and materials are inexpen- 
sive and available at hardware stores. To 
apply, move the tip of the gun along a 
crack as you squeeze out a thin bead of 
caulking compound. Cord-type caulking 
also can be used by pressing into place 
with fingers. Stuff deep cracks with 
mineral wool before caulking. 

Installing fiber glass batt insulation in an 
unfinished attic is one of the most popular 
of all D-LY projects because it's easy to do 
and a real energy saver. Pictured below, a small 
piece of insulation is used where batts meet. 
Vapor barrier is facing down into the heated 
space below. Not shown: he's wearing a face 
mask and safety glasses. 


Free advice. 


FIND OUT THE NEW u$ f nes 
DEPARTMENT OF ENERGY ————— TT, 
INSULATION RECOMMENDATIONS. sof 

к TION f 


WHERE TO INSULATE FOR — — 
MAXIMUM ENERGY SAVINGS. 


INSULATING A ROOM 
—— ADDITION, BASEMENT 
OR ATTIC CONVERSION. 


HOW TO UPGRADE 
EXISTING INSULATION. 


INSULATION CONSIDERATIONS 
—— WHEN YOU'RE BUILDING 


“8 $ A NEW HOME. 
ANSWERS TO THE MOST —— / 


— 
FREQUENTLY ASKED INSULATION QUESTIONS. — 


Owens-Corning just wrote the book фе insulation experts. Owens-Corning 


on home insulation. Fiberglas. For a free copy, 
This comprehensive 32-page guide call 1-800-GET-PINK. 


features the latest government insula- E -—— Un iii 
tion recommendations plus many other | Please send Vie à Gee ОБУ ol" A Нанта: GUIS | 
tips to help you save on your energy | ү | 
bills. So if you're planning to build a | Аддае 
new home, add on to your house or just | 6» | 
reinsulate, get a little free advice from L= 1 


СОСЕ Corp. 1989. Ф & © United Artists. АШ rights reserved. 


Rewiring Old Houses 
Is Tough and Expensive 


The electrical upgrade of our house was 
scheduled for the late afternoons and 
evenings so that the construction crew 
and the electricians wouldn't be in each 
other's way. The electricians on our pro- 
ject felt that the electrical system in our 
house had been in fairly good shape 
overall but was quite uneven in its quality. 
The original system was porcelain-knob 
two-strand, much of which had been re- 
placed in a range of skilled to nonskilled 
repairs and upgrades. As a result of ex- 
panded needs, it was agreed that every 
inch of wiring should be replaced. (New 
county and state laws also contributed 
to that decision.) 

The old service included both 120 and 
200 amp lines with ten 20 amp, three 30 
amp and one 50 amp circuits. [n the pre- 
purchase inspection, the house inspector 
noted that one 20 amp breaker was pro- 
tecting two circuits and recommended 
that another 20 amp should be installed. 
He also reported that the 50 amp breaker 
was protecting a number 10 wire and 
should be changed to a 30 amp. Our new 
and enlarged service has three 220 volt, 
eighteen 20 amp and three 60 amp cir- 
cuits, with room for six more breakers. 
This new service has also been upgraded 
through the addition of a disconnect on 
the outside, providing protection from the 
meter to the inside panel, a new require- 
ment in Morgan County. New no-fault 
breakers in the kitchen and bathrooms 
are also required by Georgia law. 

The electrical foreman, who said that 
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Workman delivers added summer comfort in the 
form of a new Lennox Power Saver? Two-Speed 
Air Conditioner. Tough Pickup is by Isuzu. 


many electricians will not even do re- 
modeling work, estimated that a new 
house with comparable electrical needs 
could be finished in less than half the 
time (270 versus 112 hours). He also 
suggested that remodeling homeowners 
hire an electrician on a per hour rather 
than a bid basis because older homes are 
unpredictable and bids will tend to be 
higher in anticipation of the worst pos- 
sible cost problems. Perhaps his advice, 
coupled with a very basic cost-range 
understanding, is the best approach, 
with a maximum or ceiling cap in the 
contract. Fixtures can be bought through 
an electrician at costs that are very 
competitive with retail purchase; our elec- 
trician suggested that the owner should 
pick the fixtures to ensure visual accept- 
ance, because tastes can vary so widely. 

Tip: When inspecting a house, watch 
for connections in which the wires 
themselves have been twisted together 
before the connection caps are twisted 
on. Such a connection is a sure sign of 
an experienced electrician. 


А New Water Supply 
for Growing Needs 


Our prepurchase house inspection report 
was well worth the $125 it cost because 
it enabled us to get an early look at ex- 
pensive repairs such as the roof, electrical 
and plumbing systems. Pursuing the new 
plans, Madison plumber Dale Knight 
has kept the houses water meter, but 


SPECIAL ADVERTISING SECTION 


Year-Round Energy Savings. 


The Lennox Power Saver? Two-Speed Air Con- 
ditioner uses only half the energy that a conven- 
tional single-speed unit would use. The secret of 
its operating efficiency is a compressor 
that shifts into high speed only 10 percent err the 
time and runs at low speed 90 percent of the time. 

Power Saver is at its quiet best when you 
ciate it most, in the morning and at night when 
it generally runs at low speed. Sound ratings are 
among the best in ARI listings for residential 
air conditioners. Standard features that reduce 
sound for extra quiet operation include a sep- 
arate, insulated compressor compartment within 
the deluxe cabinet. A large condenser coil 
also reduces operating sound while adding to. 
efficiency. The Power Saver carries a 10-year 
compressor warranty. 

Ask your local utility company for the average 
cooling operating hours in your area. Then use 
the chart below to figure the comparative oper- 
ating costs of the Lennox Power Saver versus 
an older model, plus the annual and five-year 
savings you can gain. 


‘Average Annual and Cumulative Cooling Savings 


s 321 |s 427$ 535]$ 641 


th | $590 [1181 |$1771 |82361 [92952153542 


exten cae ЙЕНЕ УЕЗ ЕРЕ | 
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New Lennox Pulse" gas furnace will cut heat 
bills aed in half due to revolutionary heat. 
exchanj ign, which captures more heat from 
the fuel. be m the chlorine problem faced by 
furnaces using indoor air for combustion, which 
may cause self-destruction, as it uses only out- 
door air. PVC vent and stainless steel heat 
exchanger are highly corrosion resistant. Direct 
Spark Ignition eliminates need for standing 
pilot. Automatic Gas Valve shut-off and Auto- 
matic Pressure shutdown assure safe operation. 
The result of over 12 years of research and 
homeowner experience, Lennox Pulse" has a 
Limited Lifetime Warranty on heat exchanger 
and condensing coil. 


Workman installs ductwork for the Lennox 
Pulse" gas furnace in crawl space. Horizontal 
and vertical venting options makes the Pulse easy 
to fit into any floor plan. 


Remember 
last summer's heat, 


and what 


it did to your 


energy bills? 


Last year, you probably paid too 
much to keep your home 
comfortable. But this summer 
you don’t have to! Just call Dave 


Lennox on the 800 
number below. Find 
out how Lennox high - 
efficiency heat pumps 
and air conditioning 


systems can save you money 
year after year. And let Dave 
connect you direct to a local 
independent Lennox dealer for 


information on his 
cooling specials and a 
no obligation esti- 
mate. Then you'll say, 
"Attaboy, Dave!" 


Call Dave Lennox before June 30 for special bonus savings 


1-800-232-3933 
LENNOX 


Ge E А 
AIR CONDITIONING eè HEATING 
Quality proven over time. 
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Redo Mens Cot disions LRT sal ыт: Be sure blade 


Piso acu у ссн E ess are ipee T. Open jaw. 
Ree oral ce up, line up score with center of top of tool, grip back of handle 
а eee teda 
Sars ER That Score tile tool. Si lean the surface and 
араан а езй оттто ang 
It’s hard to believe that any опе tool can be as ver- фиш Кае эсш on the id 
рез К. MasterCutter® Multi- sud start to work. The Tile Cutter 
Tile Tool. This tool scores, snaps, cuts Tu um are extremely sharp and 
tile, removes. grout and also features a measur- must be handled carefully. Blades should be 


Paper for rough edges and a 
PB nu msc 
for maximum 


tional tools, 
You can install ceramic wall tiles yourself, 
accurately and easily, with this multipurpose 


retracted when not in use, and all retractable 
blade mechanisms should be oiled for maximum 


wiping 
r, Notched Trowel for tile and a Red 
Devil Tile Nipper for shape and contour cuts. 
In addition to the handy sixin-one Master- 
Cutter, Red Devil makes 


other durable high-performing products. 

"The Red Devil line contains over 400 different 
kinds of hand tools and chemical products for 
home maintenance and improvement. 


The Six Tools 
Youll Need For Your 
Next Tile Project. 


Why buy six tools for one job when one tool does six jobs? 

The MasterCutter® six-in-one tile tool measures, cuts, snaps, sands, 
and levels tiles. Even removes old grout. And it fits in your pocket. 

So take your next ceramic tile project in hand. Look for = 


“MasterCutter” at your hardware or В e d D / 


home center store. 
© 1989 Red Devi inc 
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from there on has replaced every inch 
of plumbing. (The plumber said our ex- 
panded needs were not unusual, except 
for the new Hot Spring Spa, which will 
be built into the rear deck.) 

Dale has replumbed using copper for 
the supply line and PVC for the waste 
system. Copper, he feels, gives the house 
better water pressure and flow, and reduces 
annoying “air hammer” noises. Dale used 
lead-free solder throughout the supply 
system, as required by the state. PVC's 
smooth joints and interior surfaces help 
reduce sewage buildup in the waste system. 

When finished, Dale will have logged 
in nearly 90 hours. Still to be done is 
a new sewage line to the street which 
will be laid immediately before the 
new concrete driveway is poured. Dale's 
father, also a plumber, will collaborate 
on that project. 

Dale spends about 25 percent of his 
time on remodeling projects. He feels 
that for a project like ours, you should 
definitely look for a plumber with re- 
modeling experience because of all the 
special problems posed by older homes. 
He also recommends that you buy your 
plumbingware through your plumber to 
save money and to guarantee satisfac- 
tion. As a buyer of thousands of dollars 
of material every month, he knows that 
he will get a better response to prod- 
uct failure than an individual home- 
owner can—and hell also save money 
for his customer, through his discounts. 

Dale guarantees his work for one year. 
Some larger products, like the Reliance 
water heater he installed for us, carry a 
five-year warranty. 


From the supply room off the kitchen, an energy- 
saving Reliance? gas water heater, Sta-Kleen® 
model 805, will provide over 41% more hot water 
and save on operating costs. It's totally self-cleaning 
and never needs фаш 


THAT KILLS WATER HEATERS. 


The Reliance Sta-Kleen* 805 gas water heater г 
has the cure for killer sediment buildup. РУ 


= ЖЕ 


THIS IS THE STUFF 


Sediment inside the 
tank of an ordinary 
water heater can be 
deadly. It destroys 
efficiency increasing 
fuel use. And it pro- 
motes corrosion 
causing premature 
tank failure. 
Sta-Kleen's patented 
self-cleaning design 
creates a vortex o 
turbulence inside the 


tank to prevent sedi- | 


ment accumulation. 


So it takes advantage £ 


Sta-Kleen 805 is manufactured 
under patent number 4, 505, 231. 


E 


| 130 Cumberland Street. Ashland City. Tennessee 37015 


„| | nearest Reliance 


d 


of the economy of gas for years of trouble- 
free operation. Years of more hot water 
for less money. 

And every Reliance Sta-Kleen 805 
comes with an 8-year limited warranty 
on the tank and a 5-year limited war- 
ranty on all parts. 


RS WATER HEATER COMPANY 
For the name of your 


dealer, just call 


1-800-365-4054. d 


Gas heats water for one- 
half the cost of electricity. 


Daubert's Tape ’n Drape® is shown being applied 
from its dispenser to protect the mantel. Notice 
the Easy Mask? Painting Tape covering wood 
trim on the right. 


Р 
Tape’n Drape. 
The Best Idea In Painting 
Since The Brush. 


Discover the Tape 'n Drape Advantages. 


е Provides crisp edges to walls and woodwork... 
splatter-free walls, furniture, appliances, cabinets 


and floors. 


© Saves costly time of applying masking tape to paper 


and dropcloths. 


e Easy-to-use everywhere for professional-looking 


results. 
e Removes easily for simple clean-up. 


ө Dispenser-cutter makes application quick and easy. 
Discover the quicker, cleaner way to paint...with 


Tape 'n Drape is a revolutionary new product that com- 
bines two painting accessories in one: a straight-edge 
masking tape pre-applied to durable polyethylene. 


Timesaving for Professional 
Painters and Do-It Yourselfers. 


Whether you're just a beginner, an experienced 


D-LYer or a professional painter, you constantly 
look for products that will help eliminate time- 
consuming cleanups and touchups. You want to 
control spills and splatters quickly, and you 
want to effectively mask off areas that are not 
to be painted. 

Daubert Coated Products, Inc., a family of 
companies known for its innovations, has devel- 
oped a line of timesaving products for all painters 
at all levels of skill. In painting our remodeled 
home, we used two of them quite extensively. 
The first was Daubert's Easy Mask? 
Таре, a treated kraft paper with an acrylic-based, 
state-of-the-art adhesive. It provides a perfectly 
straight line and adheres firmly, yet removes 
easily, with no adhesive residue. This painting 
tape will mask floors, doors, windows and wood- 
work. It's available in convenient smaller sizes 
for D-LYers and in 400-foot rolls up to 12 inches 
in width for professional painters and decorators. 

To protect larger areas against splattering, 
our painters used Daubert Tape "n Drape’ 
which combines a high-quality straight-edge 
masking tape with a durable polyurethane drop 
cloth. It can be applied directly from a dispenser 
with its drop cloth folded; then the drape is un- 
folded when painting is to begin. Tape ’n Drape® 
is available in [15-foot rolls in a 4⁄2" width 
(which unfolds to 21") or a 1132" width (which 
unfolds to 43"). 

Because time is precious, try these two helpful 
products from Daubert. 


Tape 'n Drape poly dropcloth and masking tape! 


еле: 
DATED PRODUCTS, INC. 


1-800-634-1303 


~ 
One Westbrook Corporsta enter Suite 1000 Westchester,IL60153 * $ ENG 
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SPECIAL ADVERTISING SECTION 


Homeowners Becoming More Aware 
of Need for Reducing Radon Levels. 


It is possible to bring down radon levels, if testing 
reveals that they're dangerous! high, so the 
importance of early warnings is ene more 
and more evident to American homeowners. 

The federal government has now urged radon 
testing for almost every home in the country. 
After smoking, radon is the second leading cause 
of lung cancer, дешч to the United States 
Environmental Protection Agency and the Public 
Health Service, who attribute as many as 20,000 
deaths per year to radon. 

The two governmental acai аы issued a 
special joint warning as the result of a survey 
of seven states, which showed unhealthful radon 
levels in almost one-third of American homes, 
with a very high level belt ranging across North 
Dakota and Minnesota. The agencies recommend 
radon testing for all detached and row homes, 
apartments below the third floor and trailers. One 

official said that he would not move into 
рөнү ын эзиле нш, ie 

Your cancer 
upon the concentration of pris gas and the 
length of time over which you are exposed, and. 
this risk increases as both the level of radon and 
the length of exposure increase. 

Now that you are aware of the rs of hi 
radon levels, how do you ascertain those levels? 
After all, you cannot see, smell or taste radon. 
Radon is a colorless, odorless, tasteless radio- 
active gas that comes from the natural breakdown 
of uranium. It can vary from one home to the 
next, can vary from one season to another, 
and can change with changes in barometric 
pressures. Special detection equipment and 
procedures are needed to protect your home 
against this radioactive gas. 

The Survivor 2 has a microprocessor control 
which changes from a green all's well to a red 
light when the average radon level reaches four 
picocuries or more. Simple to operate, it has a 
Mode switch to display the long-term radon 
average of a period up to one year, or the average 
level of just the past 12 hours. Survivor 2 is a 
product of Threshold Technical Products, a char- 
ter member of the American Radon Association. 


The Survivor 2 is installed in the crawl space 
under our remodeled home. The green light 
means alls well... 


‚-а red light would mean that the radon level 
had reached four picocuries or more. 


ПШ 


Radon Monitoring 


Survivor 2...short and long term protection for your home. 


SURVIVOR D 


RADON is the radioactive decay 
product from uranium and radium. 

* According to EPA estimates, 
radon causes between 5,000 
and 20,000 lung-cancer deaths 
ayear. 

* Ofthe more than 15,000 hornes 
tested by the EPA in the last two 
years, about one fifth had levels 
above 4 picocuries per liter. 

* The EPA estimates unsafe levels 
of radon gas are in as many as 
8 million homes in the United 
States. 


With statistics like these, don't you 
want to protect your home from 

the dangers of radon gas? 

Radon is odorless and colorless. 

It varies from season to season. It 
varies from neighborhood to neigh- 
borhood. It can even vary from 
your home to the home next door. 


Why Continuous 
Monitoring? 


Itis estimated that the average 
radon level changes as much 


60% from season to season, while 
asimple change in the barometric 
pressure can change the level of 
concentration to at least five times 
the average level. 


Now you can have CONTINUOUS 
monitoring of your environment for 
day to day changes in radon levels. 
SURVIVOR 2 will give you a continu- 
ous instant LCD readout of the level 
of radon in the last 12 hour period, 
or the last 365 days. Long term moni- 
toring of your environment with 
SURVIVOR 2 will give you the aver- 
age level of radon. The typical 
charcoal canister will only give the 
highs and lows from a one or two 
week period. 


Simple to Operate 


SURVIVOR 2, with its micropro- 
cessor controlled features, is simple 
to operate. In the 12 hour mode, 

a bi-color LED gives you a green 
light if the average radon level 

is below four picocuries per liter 
(which is the level recommended 


© 1989 Threshold Technical Products 


by the EPA), or it automatically 
changes to red when the level is 
equal to or exceeds that EPA 
recommended level of four pico- 
curies. By using the MODE switch; 
SURVIVOR 2 will display the aver- 
age level of radon in the last 12 
hours, or it will display the average 
level for the last year. 


Satisfaction Guaranteed 


Try some peace of mind at no risk. If 
you are not completely satisfied, re- 
turn it within 30 days for a complete 
refund. Of course, SURVIVOR 2 is 
backed by a one year limited 
warranty on both parts and labor. 


How to Order 


By Phone: Call us toll free, A 
member of our sales staff will be 
glad to answer any questions and 
take your order. (Please have your 
VISA OR MASTERCARD available 
when you call.) 


CallTollFree 800-458-4931 


By Mail: Send your name and com- 
plete address, daytime phone nurn- 
ber, and how many SURVIVOR 2s 
you wish to order. Please enclose 

a check, money order, or card 
number and expiration date from 
your VISA or MASTERCARD. 


SURVIVOR 2 $335.00 
(Ettective April 15, 1989) 


(Ohio residents add 5/% sales tax) 


Charter Member of American Radon Association, Inc. e Radon • Radon • Radon • Radon « Radon « Radon • Radon «Radon «Radon 


Threshold Technical Products 
Department 710 

11325 Reed Hartman Highway 
Cincinnati, Ohio 45241 


SURVIVOR 2 


MADE IN AMERICA 


CHEAP SHOTS. 


Well, for only two dollars, we'll send you our Color & Design Guide featuring 
these and 48 other beautiful shots. And we'll throw in 32 pages of incredible color 
coordination ideas to boot. 

It’s a detailed look at today's kitchens and baths. And it's yours for only two 
dollars. Considering what you'll get out of it, that's a very small price to pay. 

For your Color & Design Guide, send two dollars and a return address to: 

Color & Design Guide, 1900 Westridge, Irving, TX 75038. 


BRAND DECORATIVE LAMINATE 


1989, Ralph Wilson Plastics Co Bringing new solutions to the surface" 


The highly styled Wilsonart® ColorVantage” 
laminate collection has been designed so that 
countertops and breakfast bar coordinate with 
Cabinet doors in this striking new kitchen. 
Tappan gas range, oven and refrigerator help 
make life nicer. 


floday, the Most Beautiful Surfaces 


п Also Be the Hardest Working. 


The fact that the most hardworking surfaces in 


today’s home are often its most beautiful is a real 
tribute to contemporary design and laminate 
technology. The makers of Wilsonart® Brand 
Decorative Laminate pride themselves on “Bring- 
ing new solutions to the surface"? Their 
laminates were chosen by Zoe Van der Cleveland, 
our architect, for extensive applications in the 
Madison house. Zoe, collaborating with. 
Wilsonart and Diane Steel, a Certified Kitchen. 
Designer, selected the ColorVantage® collection 
for cabinetry and counters in the kitchen and 
great room. The ColorVantage collection is a 
special group of highly styled laminates with a 
heavy European influence that is geared for 
today’s Euro style cabinet schemes. The line 
has been designed to coordinate with itself— 
for example, a cabinet door selection with a 
countertop selection. 

Greyline, a vertical design comprised of faint 
grey and white stripes, was the cabinet door 
choice. Ebony Star was used on the countertop. 
It is a black and white speckled design with a 
glossy pebbled texture called Touchstone. 

The cabinet door edges tied these two 
laminates together through the use of black 
Canplast? edgebanding material. To add the final 
touch or coordination to the ColorVantage 
kitchen, Strothmann® handles were used on the 
cabinet doors and drawers, matched exactly to 
the Ebony Star countertops. 

Our two new bathrooms and sul aie АШ 

(will all use Wilsonart ColorVantage lamis for 
surfacing cabinets, tub platforms and surrounds. 

| Craftwood™ laminates are a line of real wood 
veneers bonded to a laminate backer, making a 
laminate that has a face of real wood. This prod- 
uct will be used for both the bookcases and wall 
panels in the new study. The grain of Craftwood 
laminates is so consistent that even clear lacquer 
was one finishing consideration. However, want- 
ing a light, airy feeling, the designer chose 
Olympic's light Pickle Stain for this sophisti- 
cated new room. 

Because of the durability and ease of 
maintenance of Wilsonart laminates, the study, 
kitchen and bathrooms of the remodeled house 
will earn praise for many years. 


D4Xers Can can бр For From а parry 
of Doors and Shutter Styles. ___ 


A high-quality door or shutter to fit almost 
any D-LY project is now available from Wing 
Industries, the nation’s largest apes of 
bifold doors. In addition to doors, Wi 
Fran esr oe me uh mdi ji 
km piede pipes nii 
All Wing products are made to exacting standards 
with careful at to detail, including knife- 
cut smooth finishing for staining and painting, 
and dowel-and-glue construction, the superior 
method of fitting wood together. 

Doors come with all hardware, steel track and 
nylon pivots. Wing doors range from the tradi- 
tional, colonial raised-panel styles to Victorian 


when we faked the new Wing doors in our 
remodeled home. 

The Wing custom department can produce 

tically any design or any variation in their 

Tne, or can modify or create a product to Bt any 
homeowner’s requirements. 

The most popular door models include La 

Door; in a contemporary French style; Natchez, 
etched-glass 


the new Florentine, an ltalian-style floral, 
etched-glass bifold. Wing offers 
quality in a variety of beautiful styles. 


View across the living room into new study is 


SPECIAL ADVERTISING SECTION 


FallinLove 
With Your Home 
All Over Again 


hen you add the warm, 
French country appeal of 
Wings La Door to any 
room, you may fall in love 
with your home all over again. 
La Door lets you dress up your 
home any way you want — with en- 
graved glass or brass strip styling, 
in single, double and folding door 
styles. It's perfect as a passage door 
between rooms, like your living 
room and family room. And La Door 
comes in eight sizes, to fit almost any 
dooropening. 
If you'd like to go from drab to dra- 
matic, contact your builder, remod- 
eler or local home center. 


P.O. Box 38347 

Dallas, Texas 75238 
1-800-341-WING 

in Texas: (214) 699-9900 


© 1988, Wing Industries, Inc. 
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Homeowners can now remove worn-out sash and 
hardware without having to replace existing win- 
dow frames, using a convenient Marvin E-Z Tilt 
Pac. Workman shown removing old sash, leaving 
the original frame and trim, then replacing with 
new sash—all from the inside with no need to dis- 
turb siding, flat casing, interior walls or trim. 


Great New Windows, 
Doors and Floors 


Windows. We wanted to upgrade our 
windows for both appearances and energy 
savings, but we also wanted to retain the 
original look of the Popular Science house. 
Using the E-Z Tilt Pac from Marvin 
Windows, we were able to install new sash 
and hardware without disturbing the 
original frames or trim. The Tilt Pac 
provided us with two ponderosa pine sash, 
glass and jamb liners that would fit into 
the existing frames. 

In addition to keeping the house' origi- 
nal look, Marvin Windows offered other 
important advantages. We replaced the 
original single putty-glazed glass with 
double-glazed insulating glass to lower 
energy costs. The heavy wood sash and 
the high-quality weatherstripping includ- 
ed in the Tilt Pacs ensured comfort and 
energy efficiency. Spring-balanced block- 
and-tackle hardware replaced the original 
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double-hung system, providing a tight 
fit for sash yet still allowing easy tilt-in 
operation and removal for cleaning. Also, 
we saved considerable time and money 
by replacing only the sash and hardware 
instead of entire windows, and by not 
having to fit standard-sized windows into 
our 80-year-old openings. 

Doors. Among the remodeling touches 
that are most noticed and draw most 
comment are the exterior door locksets. 
At our Madison home guests will be 
greeted in style by new exterior doors from 
Marvin. The elegant Barkley design 
handleset from Kwikset has been selected 
for the front door. For the interior, several 
different styles of Wing doors have been 
chosen, including the traditional six- 
panel Colonial and the La Door style 
bifold door for the new study. All doors 


Rich Wood Finishes Enhance Interiors. 


When selecting wood finishing products, we 
went to Minwax? the first name in wood fin- 
ishing, for their products for finishing the 
wooden floors as well as for finishing the Wing 
Interior Doors specified in the design of the 
Popular Science remodeled home. Since it was 
founded 85 years ago, Minwax has maintained 
leadership in quality, consumer confidence and 
innovative development. 

A labor-saving, cost-cutting new product from 
Minwax is one-ste Polyshades? a stain and 
polyurethane combination. Typically, wood 
finishing requires first a coat of stain, followed 
by a coat of polyurethane. Because Polyshades 
combines both of these products into one, you 
can cut down steps and cut finishing time in half. 
And, you're assured of a beautiful result that will 


last for years. 

Minwax firmly established success in the wood 
finishing field over six decades ago with the in- 
troduction of Wood Finish, the most reliable 
wood-enhancing stain available—then and now. 

Over the years, the Wood Finish color ше 
has changed and expanded in response to 
decorating trends. Today, Minwax Wood Finish 
offers a timely range of 15 wood-tone colors and 
is America's number one wood stain by a margin 
of four to one over its closest competitor. 


Topcoats. To provide the ultimate desired look 
And performance in wood finishing, Minwax of- 

fes к жс df uitis topcoals МАН АЛАА. 

degrees of hardness, protection and sheen. 

W Fastdrying Polyurethane, a lon; iglasting, 
scratch resistant, durable finish, deal i 
floors, woodwork and furniture; available 1 in 
clear gloss, semi-gloss and satin, as well as in 
seb urat for cay сіка ition in hard-to- 


areas. 

E Helmsman® Spar Urethane, an extra-tough, 
water-resistant finish for wet surfaces such as 
bar tops. For exterior use, ultraviolet absorbers 
help prevent yellowing and sun damage. 

W Antique Oil Finish, a heat and scratch- 
resistant finish provides a rich, hand-rubbed 
lustre to woodwork and fine furniture. 

E Tung Oil Finish, ideal for raw and refinished 
wood, penetrates deep into wood to restore 
richness and moisture, plus esp hand- 
rubbed lustre. 


will use Kwikset locksets and will be pro- 
tected with Minwax® finishes. 

Floors. After reviewing the flooring from 
front to back, we decided that the porch 
floor to be enclosed in the new study had 
to be rebuilt entirely because of rotting 
joists. The study and bedrooms will have 
new pine floors. Existing heart-of-pine 
floors in the living room and dining room 
were in satisfactory shape, and are being 
restored. Kitchen and hall flooring had 
sagged. We jacked up a beam and placed 
new supports there, then covered the 
kitchen floor with APA plywood sheath- 
ing, and now the kitchen and great room 
will have new pine floors. All wood floors 
await a variety of Minwax finishes, includ- 
ing a stenciled pattern in one of the 
children's rooms. New baths and powder 
room will have handsome tile floors. 


W Paste Finishing Wax, a truly traditional top- 
coat, pones a soft, ш шш and ut 
available in Regular 
darker wood such as UNE УЗ 


One-Step Finishes. Minwax, in response to 

growing consumer demand for convenience prod- 

ucts, offers two one-step finishes that can cut 
finishing time in half. Instead of first applying 

a stain, and then a topcoat, these products com- 

bine both in one stroke. 

W Polyshades? an easy brush-on finish, com- 
bines rich stain color with the tough protec- 
tion of polyurethane in one application. In six 
wood tone colors, satin and it’s ideal for 
finishing trim, paneling or molding. 

E WoodSheen®, a wipe-on one-step product, 
combines [шнш stain with a protective 
Danish oil finish to provide a hand-rubbed 
look. Available in six colors plus Natural, it 
comes in a convenient squeeze bottle, and it 
dries in just two hours. 

In addition to the wide range of interior and 
exterior wood finishes, Minwax offers related 
products which are designed to hen the do-it- 
yourselfer achieve professional results. 


The workman is shown with a Wing Interior 
Door, applying Minwax® Polyshades in Honey 
Pine, one of six wood-tone colors available in 
satin or gloss. 


| [gud 


si 
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Minwax opens more doors to your imagination. 


Whatever wood finishing proi project That's why Minwax is the only 
your mind can conceive, name you should look for, when 
can achieve. And in less time than you're working with wood. 
you can imagine. Because Minwax For additional suggestions 


has a full line of stains. Durable and projects, send for our FREE 
topcoats. One-step finishes. Fast- “m brochure, Tips on Wood Finishing. 
drying finishes. Brush-ons. Wipe- MUT M Write: Minwax, Dept. PS 049 


ае о иена... П TE P.O. Box 426, Little Falls, NJ 07424. 
them all. A Er 


TS 7 MINWAX. 


Minwax products used above. Door #1: Golden Oak Wood Finish frame & panels. Early American Wood Finish bevelling. Polyurethane topcoat. #2: Natural Wood Finish Frame & Panels. Rosewood 
WoodSheen bevelling and stenciling. Polyurethane topcoat. #3: Honey Pine Polyshades frame. Olde Maple Polyshades panels. Royal Walnut Polyshades bevelling. #4: Dark Walnut Wood Finish frame. 
Provincial Wood Finish panels. Golden Oak Wood Finish bevelling. Polyurethane topcoat. #5: Antique Walnut Polyshades frame. Pecan Polyshades panels and bevelling. #6: Provincial Wood Finish, 
Polyurethane topcoat. #7: Natural WoodSheen frame. Windsor Oak WoodSheen panels. Colonial Walnut WoodSheen bevelling. #8: Special Walnut Wood Finish. 


&Minwax, Polyshades and WoodSheen are registered trademarks. ©1989 Minwax Company, Inc. 
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Interior Painting Pointers 
The Glidden Company was selected 
to supply interior paint for our 
project because of their nationwide 
reputation for quality, helpfulness 
and service to do-it-yourselfers, as 
well as professional painters. 

Getting Ready to Paint. The ideal 
painting time is when room tem- 
perature is 70 to 72 degrees F. with 
windows and doors open for venti- 
lation. Remove drapes, curtains, pic- 
tures, lamps and any furniture you 
can move. Cover heavy or 
too-bulky furniture with 
inexpensive plastic 
drop cloths. Use several 
layers of newspapers to 
cover floors or anywhere 
else paint may be splattered. ~ 

Preparing the Surface. Repair 
cracks or other flaws in the plaster 
or wallboard. If the wall is plaster, 
rake out all loose material with a sharp 
tool such as a nail or screwdriver. Using 
a flexible-bladed putty knife, work a good 
quality spackling compound such as 
Spred Patch® well into the area. For deep 
voids, allow the first application to dry, 
then fill the shrunken area and build a 
slight mound above the surface. Avoid 
grooving by using a putty knife blade 
wider than the void, let dry thoroughly 
and sand smooth. 

Well in advance of painting, remove all 
sanding dust with a dampened cloth. If 
you have used any sort of mechanical 
sander, it's a good idea to vacuum the 
entire room, especially if you have re- 
moved wallpaper. After the room is clean, 
spot-prime each patch or repaired area. 

Getting Started. If walls and ceilings 
need washing, wash the ceiling first— 
thoroughly, perhaps twice. Then wash the 
walls from the baseboard up to prevent 
wall-washing streaks on the lower areas. 

Paint will not adhete to detergent or 
dirt residue, so rinse the wall clean, re- 
gardless of the direction on the detergent 
container. Allow complete drying. Let 
light fixtures hang freely by removing 
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m within the first area, 
then area by area as you 


collars. Use cloths for extra protection 
over fixtures, especially the ones that are 
difficult to clean. Paint ceilings first. 
Remove all wall switch and outlet plates, 
even if they are to be the same color 
as the wall. 

For "cutting in" or working one painted 
surface up to an edge that meets another 
area of a different color or finish, rollers 
alone are not adequate. Use a 1" or 2" 
brush, or an edging tool at the ceiling 
line. The ceiling finish may pull away 
when masking tape is removed. 

If you're painting directly from the can, 
pound nail holes around the rim so that 
excess paint can drip back into the can. 
Fill roller trays no deeper than the lower 
surface used to roll out the paint load. 
Previously Painted Walls. 
Use a surface cleaning 
solvent on previously 
ainted glossy or greasy 
as. Before you start to paint, 

аа all label instructions. Light 

face sanding also cleans, but 
you must dust carefully afterwards. 
Light sanding also helps smooth 
out dust specks and other minor 
imperfections. Use steel wool on 
curved surfaces to avoid breaking 
through old paint film. 
The Actual Painting. 
Do whatever cutting in 
| you can reach easily 


proceed. For precise cutting 
in around woodwork, use a well- 
tapered trim brush. If you have 
a great amount of straight-line 
cutting in to do, edging tools are 
great time-savers. 

Dont load the brush too 
heavily. Hold it close to the heel 
for accuracy. Use masking tape, 
described in the Daubert Easy 
Mask article, over adjacent 
areas to save time. Remove the 
masking tape immediately after 
trimming to avoid a ragged 
paintfilm edge, especially if 
you're using fast-drying paint. 

The most frequently used and 
speediest method of doing wall 
areas is rolling. Fill the deep end 
of the tray as far as the emboss- 
ed slanted area. Use this area to 
even out the roller's paint load. 
Carry as much paint as possible 
without dripping. 

Rolling Technique. Roll each 
area about 2 square feet, using a 
capital "M" pattern for unload- 


ing your roller, then filling in with parallel 
strokes. Roll gently until most of the paint 
is unloaded on the surface. Rolling too 
fast can cause paint to splatter. Overla 
each rolling stroke about 50 percent wit 
the previous one. Make finishing strokes 
in one direction, not back and forth. 

Brushing Techniques. Dip the brush 
about half the bristle length into the con- 
tainer. Slap the bristles gently against the 
side of the can. Apply to the wall with 
crescent-shaped stis in a small square 
area. Then finish-stroke all the same 
direction. Always finish-stroke into the 
previously painted area, not out to the un- 
painted area. 

Ceilings. Rollers with extension han- 
dles can relieve the tedious work of 
brushing on ceilings. They eliminate 
moving stepladders and reduce the haz- 
ards of spilling and falling. 

Cut in along the wall and ceiling line 
with brush or edger, or roll to the junction 
Per prior agreement with the contractor, home- 
owner is painting kitchen walls before installation. 
of cabinets, counters and appliances. After this 
priming coat, hell finish paint with durable, easy- 
to-clean Glidden Spred® Enamel-Latex Semi- 
Gloss. Daubert Mask 'n Tape protects window 
frame, while drop cloth and roller extension 
save time and energy. 


THE PAINT THAT 
GOTAMERICA ROLLING. 


Glidden research invented the first latex In fact, Glidden has a full range of top- 
paint back in 1948. SPRED SATIN? unlike oil- quality products for every household use. 
based paints, went on easily, dried quickly, and Check the Yellow Pages for the Glidden dealer 
cleaned up with just soap and water. near you. 

Because SPRED SATIN was so easy to There are over 9,000 Glidden dealers, 
use, it not only revolutionized painting, but also and each one of them is ready to keep America 

helped establish today's do-it-yourself boom. 


rolling. 
Today SPRED SATIN is 
better than ever, mainly because 2 : к 
Glidden is dedicated to provingand (Glidden) Your paint should be this good. 
improving its quality. 


) рапа нота Leeder 
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of wall and ceiling and do the cutting in 
when you paint the wall. 

Pick the short dimension of the ceil- 
ing. Paint across one end, doing a wide 
enough strip to suit your reach. Then go 
back to the starting side of the room and 
work parallel to the first strip, repeating 
over the length of the room. 

Walls. Do the cutting in as you proceed 
around windows, door casings, fireplaces, 
shelves, etc. With a brush, apply a strip 
of paint 2" to 4" wide around the cut-in 
areas and roll up to them when the wall 
is painted. 


Helpful Tips. 

W Paper, fabric or other absorbent drop 
cloths are most practical on floors. 

W Mask baseboards before painting, or 
use a piece of galvanized metal or 
aluminum with a straight edge to pro- 
tect carpet. 

W For longer-lasting rolling covers, clean 
pad applicators and edging tools quickly 
when finished. Clean paint complete- 
ly from moving parts of roller frames. 

W Tape screws to the fixtures they go with, 
and identify each piece by its location 
with a felt-tip marker. 

E Dont allow latex-base paints to freeze. 
Pick up the paint last and carry it in 
heated part of the car. 

W Only use nylon brushes with latex paint. 
Natural bristle brushes absorb water, 
will go limp and cake up too quickly. 

W If using several quarts or several gallons 
of tinted paint, intermix all of the paint 
in a metal or plastic bucket before start- 
ing, to ensure uniform color, or disguise 
variations by making can changes at 
architectural breaks. 


A People Plan, 
From Porch to Porch 


Our architect, hemmed in on the left and 
tight by property ordinances, expanded 
the house by adding on to the front and 
back. In the front, nearly half of the 
porch will be enclosed for a gracious 
study. Main Street is much busier than 
it was around 1908, when our house was 
built, and trading half the porch for a new 
and elegant study appealed to the family. 

Living room, dining room and two 
bedrooms for the children have been 
renovated, and the single bathroom has 
given way to two and a half. Energy-saving 
Lennox air conditioner and gas furnace 
plus Tappan appliances have been added. 

In the back, the kitchen and great 
тоот flow into a new outside deck area. 
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This new family-oriented space, with its 
Hot Spring Spa? by Watkins Manufactur- 
ing and charming breezeway, will become 
the leisure-time center of everyday life. 
А new master bedroom, with a luxurious 
bathroom featuring a spacious American 
Standard whirlpool bath, enhances life- 
style and ensures privacy for the parents. 

In our June issue, you'll see most of 
these rooms finished and decorated. You'll 
also see how a new driveway, turnaround, 
garage-storeroom, garden, plants, irriga- 
tion, exterior music and more will be 
part of the relaxing landscape at our 
house on Main Street. 
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© Dining Room 

E Children's Bedrooms 

8 Master Bedroom 

9 Kitchen, Great Room and Deck with Spa 


Watch for the Important 
Special Section in June 
The final section in our three-part series 
will appear in the June issue of Popular 
Science. It will be very exciting because 
it shows the payoff: How all of the, 
planning, preparation, hard work and 
investment of time and money results in 
an intelligently renovated home that fits 
both the family and the neighborhood 

beautifully. 

In addition to receiving more informa- 
tion and advice that you can use in your 
own home projects, and featured material 
from leading manufacturers, you'll see the 
completed home, lawn and garden. 


You'll see how you 
could win the home— 
or $100,000 in cash or 

another great prize! 

Entry forms will be found in the June 
issue of Popular Science or you can pick 
up a form at the participating retailers 
listed later in the magazine. There's 
nothing to write, nothing to buy and you 
could win the house or $100,000 in cash, 
or one of many other valuable prizes. All 
just for entering the big WIN THIS 
HOUSE SWEEPSTAKES ! 

See the completely remodeled home in 
June and make sure you enter the Sweep- 
stakes. Some lucky person will win it (or 
$100,000). That lucky person could be you! 
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WHERE TO BUY LISTING 


Look for the products featured in “The Home Remodeling Guide" at the stores listed below. 


AMERICAN PLYWOOD 
ASSOCIATION 


PO. Box 11700 
Tacoma, WA 98411 


DAUBERT COATED 
PRODUCTS, EASY-MASK& 
AND TAPE 'N DRAPE 


ALL STATES 


All Ace Hardware Stores 

All Gliddens Stores 

All Servistar Hardware Stores. 
All Sherwin Williams Stores 
All True Value Stores 


CONNECTICUT 


All Aubuchon Hardware Stores. 
All Grossman's Stores. 

AIL NHD Hardware Stores 
Bridgeport * Paint Products 
Norwalk • Brandman & Sons 


DELAWARE 


‘All MAB (MA Bruder) Stores 
AI Rickels Stores 

Prices Corner * Buten Paints 
Wilmington * BF Shinn 
Wilmington + Mammeles 


MAE 

Al Aubuchon Hdwe. Stores 
Bangor • Grossman's 
Biddeford = Devoe Paints 


Lewiston • Polar Paints. 
Rockland » E.C. Hart & Son 


MARYLAND 


NI Duron Paints Stores 

АІ Hechingers Stores 

AIL MAB (MA Bruder) Stores 
Baltimore * Budekes 

Baltimore « Pittsburgh Paint 
Gaithersburg + Barrons Gaithersburg 
Millersville = Devoe Paints 


MASSACHUSETTS 


All Ashmont Supply Stores 
All Aubuchon Hdwe. Stores 
All Grossman's Stores 

All МНО Hardware Stores 

М) Somerville Lumber Stores 
Ali Town Paint Stores 
Shrewsbury * Spag's Supply 


NEW HAMPSHIRE 


All Grossman's Stores. 
All NHD Hardware Stores 
All Somerville Lumber Stores 


NEW JERSEY 


NI Buten Paints Stores 

А! Channel Home Сі 

NI Glovers Stores 

IL Duron Paints Stores 

Al Finnaren & Haley Stores 

AIL MAB (MA Bruder) Stores 

NI Rickels Home Centers 

NI Siperstein Paints Stores 
Belmar = Belmar Disc. Stores 
Burlington * Burleigh s Pt. 
Chery ll = Chery Hil Айаз P. 
Hackettstown © Paintpourri 
Manasquan = Morton Paint Center 
Maple Shade * Morris Maple & Son 
Maplewood » Riccardi Bros. 
Medford * Burleigh’s Paint 
Montclair * Red Star Paint 
Nutley » Joe Riccardi 

Princeton * Benningers Mtnside 
Shrewsbury * Moran's Paint 
Somerdale * Conroy's Comer 
Somers Point = Millers Paint Ct. 
Succasunna • Delta Paint 
Trenton • The Paint Ват 


NEW YORK 


‘All Channel Home Сиз. 
AlI Chase-Pitkins Stores 
Al Hills Dept. Stores 

А Janovic Paint Stores 
AIL Paint Fair Stores 

All Pergaments Stores 
All Rickels Stores 


Binghamton • Binghamton Slag 
Binghamton » Daniel's Paint 
Brighton * Devoe Paints 
Buffalo + American Wipe. 
Coming * Sevens Paint 

Elmira * Elmira Paint 

Ithaca * Ithaca Paint 
Poughkeepsie • Sun Wallpaper 


PENNSYLVANIA 


All Brooks Paints Stores 

All Busy Beavers Stores 

All Buten Paints Stores. 

А! Clasters Stores 

А! Clovers Stores 

All Duron Paints Stores 

АІ Finnaren & Haley Stores 

АП Rickels Stores 
Brodheadsville • Corner on Paint 
E. Greenville + Bauman Paint 
Erie • Chas. Padden 

Erie • Erie Paint 

Feasterville « Bucks County Pt. 
Latrobe • Action Home Ctr. 
Pittsburgh * Masterwork Pt. 
Pittsburgh * Sternberger Pt. 
Pittsburgh « Wheeler's Pt 
Warren * Jensen Paint 


RHODE ISLAND. 

All Ann & Hope Stores 
NI NHD Hardware Stores 
VERMONT 


All Aubuchon Hdwe. Stores 
All Grossman's Stores 


ALL STATES 


АІ Aubuchon Dealers 

All Builder Mart Stores 

All Cotter True Value Stores 
NI Grossman's Stores 


Al Uoyd Home & Building Centers 
AIL LMC Dealers 
AIL Me. Goodbuy Stores 

NI Pro Hardware Dealers 

NI Servistar Stores 

AI Somerville Lumber Stores 
AI Trustworthy Hardware Stores 


CONNECTICUT 


Berlin * Mickey Finn Stores. 
Branford • Palaias Dept, Store 
Bridgeport + Jimmy's A & N Store. 
Bridgeport + M-Schnieder Inc. 
Bristol « Irvings A & N Store 
Bristol « Rays A& N Store 
Canaan « Bob's Clothing & Shoes 
Danbury © Bojest, Inc. 

Danbury * New England Uniform 
Danielson • Keech's Dept, Store 
East Hartlord = Harbert, Inc. 
Enfield * Bob's Stores 

Fairfield « East Coast A & N Store 
Farmington * JC. Penney 
Hamden * Bob's Stores 
Henington * New England Safety Shoes 


Manchester * Bob's Stores 

Manchester * Doug's A & N 

Middletown • Bob's Stores 

New Britain * Ebien's A & N Stores, Inc. 

New Hartford • PH. Roberge & Son 

New Haven * Austin Philips 

New London * Marcus/Jeans 

New London = Pragues Shoes 

New Milford + County A & N Store 

New Milford * Save on Shoes 

Norwich = Chelsea Outfitters 

Norwich = Gordan Shoe Outlet 

Norwich • Pragues Shoes 

Old Saybrook • John & Kay Ent. 

Rockville * Zahner's Shoe Store 

Seymour * Country Stores 

Stafford Springs = National True Value 
Hardware. 


Stamford • Cousins Clothing 
Stratford • Liberty A & N Store 
Stratford • Stratford Bootery 


Waterbury = Amici Dept. Store 


Waterford • J.C. Penney 

Westport • Liberty A & N 

Willimantic * American Waste & Metal 
DELAWARE 

Dover * Kohn's Mens Wear 

Newark * The Generals A & N Inc. 
Wilmington • Al's Play-Time, Inc. 
DISTRICT OF COLUMBIA 

Washington • Sunny's Surplus Stores 


Biddeford • Spellman Shoe 


Ellsworth * Willeys 

Fairfield + Marden’s Shoes 

Kittery * Kittery Trading Post 
Lewiston * Gary's Army & Navy 
Lewiston * Louies Clothing 
Lewiston » Mardens Shoes 

North Windham e Sebago Trading Post 


Portland = Mortts Factory Outlet 

Patten « McKenney’s Clothing 

Rockland * Tuttle Shoe Co. 

Skowhegan • Grifins Cash N Cany 
Skowhegan * Lacasse Shoe Repair Inc. 
South China » Farrington Clothing & Shoes 
Waterville • Levine's 

Yarmouth = Howard's Leather 


Annapolis • Sunny's Surplus Stores. 
Augusta * Quality Se oe 
Augusta * Top Kick Army-Navy 
Baltimore • Hankin Bros. 
Baltimore » J.C. Penney 
Baltimore • Levy's Shoe Store 
Baltimore • Shane Shoe Stores 
Baltimore * Sunny 's Surplus Stores 
Belcamp • Belcamp Factory Outlet 
Biddeford • Feinberg's Inc. 
Caithersburg * Wolfson's Dept. Store 
Crisfield Wilson's Family Shoes 
Cumberland » Super Shoe Stores 
Easton * Fox's Family Store 

Elkton • Peebles Dept. Store. 

Ellicott City • Sunny's Surplus Stores. 
fo Hill снай 

rederick * Picway 

Frostburg • The Connect 

Glen Burnie « нуе Surplus Stores 
Hagerstown • J.C. Penney 

Hagerstown fent ny Sioe 


* Cramer's Dept. Store 
Towson • Sunny’s Surplus Stores 


Waldorf • Waldorf Army- 
‘White Plains • Maryland Surplus & Outdoor 
MASSACHUSETTS 
Allston • Chains Bargain Store 
‘Amesbury * Ben's Uniforms Inc. 
Belmont » Dittos 
Boston * Bay State Uniform Co. Inc. 
Boston • Billy Vigor's 
Boston * Mass Army Navy Store. 
Boston « Walker's Riding Apparel 
Bradford « Bradford Shoe Store. 
Bridgewater • Gotshalks Inc. 
Cambridge * Central War Surplus 
Cambridge • David's Famous Name Shoes 
Cambridge Garment District 
Chicopee * Sentry Uniform 
Clinton • Мейоз Army and Navy Store 
Dennisport * Factory Shoe Mart, Inc. 
Dorchester « McCarthy Inc. 
Dias * Jeans Warehouse 

Е. Brookfield © гасни саа Outlet 
Gardner * Dows Sh 
Gloucester + Nelsons 
Holyoke * Filbek Uniform Co. 
Holyoke * Oscar Bail Shoe Store 
Hudson • Еее Shoe inc. 
Hudson + Webster of Hudson 
Hyannis • Jeannery 


Ipswich * Hills of Ipswich 
Lawrence • Kenner's Shoe Store 
Lawrence • Phillips Shoes 

I| * Factory Shoe Outlet 


Lowell © Thomais Factory Outlet 


N Reading Abbott Factory Shoe Store 
Natick = Natick Outdoor Store 

New Bedford * Carters of Bedford 
Norwood * Mort's Factory Outlet 
Orleans • М-С Army Navy Store 
Peabody + Pennyworths 
Randolph * Brodils Bootery 
Readville « Company Store 
Rockland « Lo 

Salem * Jerry's Dept. Stores, Inc 
Salem • Mort's 


Shrewsbury • Spags Supply Co. 
Somerville « Modern Shoe Store. 


reham * Guerras Footwear 
Wiliamsbury * Mam ln & farm 
Worcester» Capital Shoe Outlet 


NEW HAMPSHIRE 
Claremont * Harry's Shoe Ват 
Colebrook • Hills Dept. Store 


Derry * The Country Gentleman 
Dover * Reds Shoe Ват 

Franklin • Charley Shoes 

Groveton • Dupuis A meg Son 
Hampton * Famous Boot 

Keene • Miltners Shoes 

Keene • Mort's Shoes 

Laconia * Beaulias Wear All 
Manchester • Bee Bee Factory Store 
Manchester • Mortts Factory Outlet 
Meredith + Meredith Trading Post 
Nashua © Alecs Shoes. 

Newport + Huberts Dept. Store. 
Pittsfield + Barneys Clothing 
Plaistow * Reds Shoe Ват 
Plymouth • Salibas 

Raymond • Raymond Variety 
Rochester  Miltners Shoes 

Rye * Famous Boot Outlet 


Aberdeen + Dalbergs Wide Width Shoes 
Atlantic City * Max Green & Son, Inc. 
Bayonne * Monte Schinasi 

Bayonne • Surplus А & N Inc. 
Bergenfield * Fasano's Home of Good Shoes| 
Bergenfield * Sneaker King Corp. DBA 
Berlin = Howard Shoe, Inc. 

Bloomfield * Economy Self Service 
Bound Brook * Efingers Sporting Goods 
Brick Town * Casciones Shoes 
Burlington • Kay Mft. (Gregory's) 
Camden * Garden State Surplus 
Carteret * Hammers Mens Store #2 
Cedar Run • Green Sales & Rental, Inc. 
Columbus • Jay & El Shoes 

E. Brunswick * Charlotte Shoes 

E. Brunswick * J.C. Penney Co. 
Elizabeth * Jackson Sales, Inc. 
Elizabeth * Mannings 

Elmwood Park • Olympic Glove, Inc. 
Farmingdale = Collingwood Park Shoes 
Flemington » Flemington Dept. Store 
Franklin * Weiners Step in Shoes, Inc. 
Freehold * Miller Uniform Co. Inc. 
Hackensack © Jules Prosnitz & Sons, Inc. 
Hewitt * Greenwood Lake Sports 
Hillside + Industrial Outfitters, Inc. 
Hoboken * Goodmans Inc. 

Irvington + Joe's A & N Store 

Jersey City + Kings Son, Inc. 

Keamy * Drover Bay Trading Post 
Kearny = Wel-Fit Shoes, Inc. 

Keyport > La Conte Work Shoes 
Lakewood * The Sneaker & Shoe Den 
Linden • lulieris Army & Navy, Inc. 
Linden * Shoe Place 

Lodi * ira Gerstein 

Madison * M & W Company. Inc. 
Middlesex * Middlesex Army Navy Store 
Middletown * Bob's Uniform Shop 


Midland Park « Manor Shoes 
Millville = Frank's Mens & Boys Store 
Montclair « L Walensky Inc. 
Morristown « The Work & Wear Store 
Mount Ephraim * Rubys Shoes, Inc. 
Mount Holly * Gregory's 2 
New Brunswick * OK and HWang, Inc. 
Newark • A Nossa Terra 
Newark * Katzins 
Newark * Universal Men's Store 
Natley » Plaza Bootery 
Ocean City  Leons Mens Shop 
Orange * Salzmans Dept. Store, Inc. 
Pennsauken * 1. Goldberg Mgmnt Corp. 
Piscataway * Dollar Shoe Outlet 
Plainfield * Strand Dept. Stores, Inc. 
Pleasantville * Fazio Shoes 
Pleasantville « The Hub 
Pompton Lakes * Wechts, Inc. 
Princeton Princeton A & N Store 
Rahway * Stromfield Shoes, Inc, DBA 
Raritan * Glasers Dept. Store 
Rosenhayn * Marx Weinstein Gen Store 
Rutherford • Suburban Mens & Boys 
Salem * Jacks Mens and Boys Stores 
Marty's Shoes, Inc. 


Somerville. merile Enterprise, Inc. 
Somerville • The Hub 
South Amboy * Bayshore Cycles Corp. 


Trenton • TJ. Leeman, Inc. 

Villas * Delaware Bay Trading Post 
Vineland • Bernies A & N 

m Aeg * Bills Work Clothing Store 


Viliamstown 
Woodbridge 

Woodbury y tore 
Woodcliff Lake е Central Military Surplus 


Woodstown • Hart Shoes & Service Inc. 


pod * Bar Ted Army 


Lo-Man Outdoor Store 
Melton Shirt Factory 
Batavia * Thomas & 
Bath * Harold's A & N Store 
Bayshore » J.C, Penney Co. 
Bayside * Bell Army Navy 
Beacon • Schumans A & N 
Binghamton * Harold's A & N Store 
Brockport * Castle Clothing 
Bronx • Arrow Army Navy 
Brom * Bucks ork Clothes 
Bronx • Ditris General Mdse. 
Bronx • Dr Jays. 
Bronx * F & J Police Equip. 
Bronx * Frank's Sport 
Bronx « H & R Hosiery 
Bronx • Н & Y Sportswear 
Bronx • Harry's Army Navy 
Bronx * Jays Sporting Goods 
Bronx * Кори; 
Bronx * Varsity Mens Shop 
Bronx • White Stone Eagle 
Brooklyn » Capital Stores 
Brooklyn * Carl & Sons 
Brooklyn * Catos Army Navy 
Brooklyn • Circle Work & Western 
+ Dt Jays 
Brooklyn * Fred 
Brooklyn * Henrys Variety 
Brooklyn * JMD Square Stores 
Brooklyn • Naomia Enterprises 
Brooklyn • Outdoor Sales 
Brooklyn • Phils Men's Shop 
Brooklyn • 5 & A Shoes 
Brooklyn * Sam's Work Clothes. 
Brooklyn • Simons Industrial Supply 
Brooklyn = Sneaker City 
Brooklyn • Sports and Shops. 
Brooklyn • Stevies Fashion Shoes 
Brooklyn » The Trader 
Brooklyn © Triangle Sporting Goods 
Buffalo * Howard's Shoe Store 
Buffalo * McKay's Work Clothing 
Buffalo + Washington Surplus Сіс 
Canandaigua * Altier's Shoe Annex 
Canandaigua • Harold's A & N Store 
Centereach • Centereach Work & Play 
Chittenango * Waldmar's Dept. Store 
Cobleskill • Wohl's Dept. Store 


Middletown = Eastmond Uniforms 


Commack * Craft Shoes 
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Coming * Harold's A & N Store 
Corona * Gordarís Army & Navy 
Croginan « EM. Marilley & Co. 
Dansville « Harold's A & N Store 
Depew * Lancaster Depew Surplus 
E. Hampton • The Cobbler Shop of 
E. Hampton 
E. Northport * East Northport 
Arm 


y Navy 
Elmira • Harold's A & N Store 
Floral Park * D. Moss Shoes 
Florida • Werners Dept. Store 
Flushing + Galaxy Army Way 
Flushing * Joes Army Navy 
Franklin Sq. « Northshore Army Navy 
Fulton * Seibeh's Shoe Store 
Glen Cove * Bellocco Shoe 
Greene * Miller Shoes 
Greenville * The Westerner 
Hauppauge * Charles Greenblatt 
Harverstraw + Leo's lw Shop 
Hempstead • Hempstead Outdoor Store 
Hicksville + Coldman Bros, 
Holbrook • Tally Shoes 
Hornell « Harold's A & N Store 
Horseheads • Harold's A & N Store 
Hudson • Rudnicks 
le Park • Hyde Park A & N 
Mion * Wagner Shoes 
Islip • Cousins Army Navy 
Ithaca • Harold's A & N Store 
Jackson Hts. * Brown's Bargain Store 
Jamaica * B & H Lee Marketing 
+ Berry's Shoes 
* Central Mens Shop. 
Mesk Police Equip. 
Johnson City « Rasco Shoes 
Lansing • Н; 
‘Larchmont 
Levittown 
Lindenhurst * Bell Army Navy 
Lockport * Lockport Surplus 
Lowville « M. Coahn & Sons 
Maine * Barnes Store 
Maspeth • G & G Dept. 
Massapequa * J.C. Penney Co. 
Medina • Mark & Dale Apparel 
Merrick * Robinhood Surplus 
Middletown * Н & G Webers 
Sane А &N 
* Sandy's Sportswear. 
th S Mets Shop 


Store 
Co. 


Мен York Fashion News 

New York © Hildas Shoes 

New York • Kaufman Surplus 

New York = Leaders Mens Shop 

New York * Magic Shoes 

New York * Mash Army Navy 

New York * Richards Sporting 

New York + Sports Complex 

New York © The Trader 

New York » Village Army Navy 

Niagara Falls * Howards Shoe Co. 

Niagara Falls * Lasalle Shoe Store 

Oceanside * Nemos Army Navy 

Olean * Harold's A & N Store 

Oneonta + Harold's A & N Store. 

Ozone Park * Bob's Sneaker Corner 

Pine Bush = Sneaker to Boots 

Port Henry * Sam Sagan & Со. 

Port Washington * Bay Bootery 

Potsdam * Cowens Country Store 

Poughkeepsie * M & N Sales 

Richfield Springs * Rick's Clothing & 
Footwear 


Richmond Hill « K. Uniform 
Richmond Hill « West Shoes 
Riverhead » Bridge Army Navy 
Rochester * Altier’s Shoe Annex 
Rochester « Harold's A & N Store 
Rockville Center = A-1 Uniform 
Rome e Herb Philipson's A & N 
Saranac = Saranac Valley Feed 
Sayville * Sayville Uniform 
Schenectady * Andy's A & N 
Schenectady » Ваг Govt, Surplus 
Schenectady * Mohawk A & N 
Schenectady * Rudniks 

Seaford * Manno Uniform. 


Seiden * Sierra Surplus 

Seneca Falls * Ceo & Rutz Shoes 

Stamford * Wohi's Dept. Store 

Staten Island © J.C. Penney 

Staten Island • Nathan's Work Clothes 

Staten Island • Steckmans 

Syracuse » Central Surplus 

Syracuse » Sam Young Shoe Store 

Tonawanda * Payne Shoes 

Troy * Colonial A & N 

Valley Stream * J.C. Penney Co. 

Valley Stream * Rotondi 

Vestal • Harold's A & N Store 

Watertown * Apex A & N 

West Haverstraw • Sneaker’s Shoes 
Trading Post 

Wolcott • Gallo Wolcott Outlet 

Woodhaven * R & S Army Navy 


PENNSYLVANIA 


Allentown * Knapp Shoes 

Allison Park • The Cobbler 

Altoona * Super Shoes 

Ashland « Charles Daley 
Aspinwall • Otto's Shoe Store 
Aston • Star Army & Navy, Inc. 
Bangor • Army & Navy 

Belle Vernon • Picway 

Bellefonte « Ken's Boot Shop 
Bellevue • Lisantis Shoe Service 
Benton • Benton Sport Center 
Boyertown * Howard Merkle 
Brackenridge * Paul Dileo's Shoe Service 
Bridgeville * Frank's Shoe Repair 
Brodheadsville • Village Shoe Store 
Broomal • Bill's Shoe Country 
Butler • Workmens Supply Co. 
Canton • T. Burk's Company 
Carnegie e Hanna's Workingmans 
Charlerio + Pagano Shoes 
Clearfield • B & J Boot Shops 
Connellsville • New Haven Expedition 
Corry * J.B. Footwear 

= Burgets Hardware 


is Footwear 
Edinboro • pos Clothin 
Elizabethtown • Economy Shoe Store 
Ephrata * Good's Variety 
Erie Carter's 


Franklin » Church's Boot Shop 
Freeland = Freeland Outlet 
Gilbertsville * Howard Merkle 
Greencastle * Stickells General Store 
Greensburg * M & M Shoe Repair 
Greenville * Georges Bootery 
Hamburg » Ely s Joy Footwear 
Hanover * Super Shoes 
Harrisburg * Picway 
Hillsgrove © Penninger's Country Store 
Johnstown • The Family Store 
Johnstown + Picway 
Kennett Square * Sheldons Department 
tr, 


Kittanning * Larry's Boot Shop 
Koppel * Linarellis Village Ctr. 
Lancaster * Daniel Z. Soltzfus 
Lancaster * Davidson Shoe Corp. 
Lancaster e Super Shoes 

Latrobe • Army and Navy 

Lebanon * Dinunzio's Shoe Repair 
Lehighton • Obersons 

Lock Haven e Math's 

Loganton * Kaufman's Hamess 
Lower Burrell * Picway 

Mc Adoo * Frank Kline 

Meadville * The Boot Box 
Mechanicsburg = Super Shoes 
Mifflintown » Lost Creek Shoe Shop. 
Millersburg * Tall Pines Country Store 
Mount Pleasant * Salooms Shoe Center 
Muncy * Super Shoes 

N. Huntington * M & M Shoe Repair 
Nazareth • ] & P Inc. 

New Kensington + Bens 

New Wilmington * Shelter Harness & Shoes 
Palmerton * Sheas Hardware 
Paradise * Knapp Shoes of Lancaster 
Penn Hills * Patsy's Shoe & Sports 
Pennsburg * Valley Shoe Center 
Philadelphia = S.B. Harris 
Pittsburgh + Abe Berstein Clothing 
Pittsburgh = War Surplus 

Quarrwille = Books Shoe Service 
Reading * Army & Navy Store 
Reading = Super Shoes 


|Б 4 
Ridgeway * The Male Shop 
Salladasburg * Cohicks Trading Post 
Sayre * Harnold's A & N Store 

Saye • Thomas Shoe Store 
Schuyfhill Haven * Charles L. Geary 
Scranton * В. Levy 

Somerset + Army-Navy Discount 
Somerset Pi 


нау 

St. Mary's • St. Mary's Boot Shop 
Steelton • Cherry's Family Shoe Ctr. 
Stroudsburg © Charlie's Shoe Service 
Titusville * Keystone Mercantile 
Torrance + Harold's A & N Store. 
Towanda • The Hub 
Trevose • Trevose Family Shoes. 
Troy * Armenia Mt. Trading Post 
Union City * Mandels 
Uniontown • Picway 
Washington * Picway 
Waterford • Malec's Clothing 
Wellsboro • Roy J. Dunham inc. 
West Chester * Jake Shure & Son 
West Hazelton * Kaufman's Dept. Store 
Whitehall « Army & Navy Store 
Whitehall « Frank's Shoe Repair 
Wilkes-Barre • Penn Lee Footwear 
MUN: * Mike's Place. me Stores) 

Willow Street • Warfel's 
‘York • Super Shoes 
RHODE ISLAND 
N Providence • The Shoe Horn 
North Kingstown • Prague Shoes 
Pawtucket • Apex Inc. 
Providence » Adler Bros. 
Smithfield * Factory Footwear Outlet 
‘Warren • Jaimel's Shoe World 
West Warwick • Jaimel's Shoe World 
‘Woonsocket * Bullseye Shooting & Supply 


Barre * Harry's 

Bellows Falls « Sam's Dept. Store 

Bradford * Hills 5 & 10 

Brattelboro * Sam's Dept. Store 

Enosbug Falls * J. & L Apparel 
Trading Center 

КО pans Den Store. 

Morrisville Dept. Store 

Morrisville « Miler s болиу Outite 

Norwich * Don & Whites 

S. Burlington * Vermont Army & Navy 

Springfield • Furman Shoe Place 

St. Albans • Kaye's Shoe Store. 

St. Johnsbury * Caplans Army Store 

St. Johnsbury * Harvey's Shoe Store. 

Vergennes * Fishman's Dept. Store 

Wells Rivers * Burnham Shoe Store 


THE GLIDDEN COMPANY - 
GLIDDEN PAINTS 


Glidden products are available through nearly 
10,000 independently owned retail outlets 
throughout the US. 


HUSQVARNA FOREST & 
GARDEN 


CONNECTICUT 


Barrington * Craig's Power Equipment 
Canton • Avon Equipment 

East Granby * Walter M. Simmons & Sons 
East Haven East Haven Landscape 
Groton * Johnson's Rental Center 
Guilford * A & A Power, Inc 

Middletown * Midstate Tractor & Equipment 
Newtown * Newtown Power Equipment 
Ridgefield = Ridgefield Power Equipment 
Southbury = Chainsaws Unlimited 
Stafford Springs * Baringon& Chappel 


Torrington « R & S Rental & Sales 


DELAWARE 


Dover + B & M Small Engine 
Stanton » Leasure's Lawn & Garden 


‘Auburn = Mooney s 

Barre = Higgins Energy Alternatives 
Buckfield * Briggs & Libby Sales & Service. 
Chariton © City Power Equipment 
Dover-Foxcrft = Snow's AG. & Saw Shop 
Eliot + Seaward Inc. 


Greenville Junction « Woodsmen Supply 

Holliston • All Weather Equipment, Inc. 

Houlton * Bill's Saw 

Kezar Falls • Herbert P Eastman & Son 
Lexington • Bob's Power Equipment 

Lincoln * St. Pierre's Chain Saw Shop 

Mars Hill « McCrum's Saw Shop 

New Sweden * Jimmy's Chainsaw & Gun 


Shop 

Northboro * Goodall’s Power Equipment 

Orford * Reid's Service Station 

Portiand * Don's Power Equipment 

Searsmont * Ames Farm Equipment Repair 

Skowhegan • Finest Kind Saw Service 

Springfield + Chainsaws of New England 

Throndike = Dick Chase Sales & Service 

W Buxton • Wills & Son Sport Center 

W Farmington * Jack's Lodging Supplies, 
Inc. 


MARYLAND 


Annapolis « Baldwin's Small Engine 
Chestertown * Charles Casey & 
Frederick « Rentals Unlimited 
Landover Hills « Kohler Equipment Co. 
Timonium * Michael's Power Equipment 


MASSACHUSETTS 


Acushnet * Country Hardware & Repair 
Belchertown * Devon Lane Farm Supply 

Billerica • ЈР O'Connor Hardware 

Brookfield + Quaboag Equipment Sales & 


Butland * Overlook Services Inc. 
Great Barrington * West's Farm Equipment 
Halifax * Morgan's Power Equipment 
Natick • Richey & Clapper, Inc. 
Norfolk + Norfolk Power Equipment 
Norton * Midway Power Equipment 
Palmer е Palmer Saw Lawnmower Center 
Pittsfield + Gingras Equipment 
ебите falls + Robe) Ormond 

st Concord * Moscariello Equipment 


Berlin • Labonville, Inc. 
Bradford + The Lumber Barn. 
Center Conway • ee F Greene Saw 


ped iere a (y Ridge Corp. 
Chain Saw 

Cone» Bunter Saw Shop 

East Kingston * James R. Rosencrantz & 

Son, Inc. 

Errol * Baillargeon Chain Saw, Inc. 

Goshen * Steve Fellows Chain Saws 

Jaffery * Coll's Garden Center 

Lebanon * Don's Sales & Services 

Manchester * Superior Saw & Carbide 

Too! Cor 


р. 
Mason • J.T's Power Equipment 
Nashua • R. White Equipment Center, Inc. 
‘North Haverhill • Deb's Wheel & Deal 


Shop 
Rochester * Colbath Equipment 
Salem • Salem Building Supply Co. 
Tilton * Perrin's Small Engine 


NEW JERSEY 

Chester * Erilake Equipment Co. 

East Hanover e East Hanover Honda 

New Monmouth * Brook Dale Mower 

Point Pleasant * Beachboro's Saw & Mower 
Sussex * Sussex County Power 

Trenton * Apex Mower Service 


Barneveld * Dan Hudon Sales 
Boiceville = Eisenbeil Rentals 
Boonville ~ CJ. Logging Equipment 
Callicoon * John Н. Eschenberg. 
Canton e Woodchop Shop 

Central Square = House Trucking 
Chatham * Brook Cove 
Chestertown * North Country Towing 
Chestertown * Wiliam Trudsoe 
Cold Spring * Cold Spring UM 
Cross River * Cross River Lawn & Garden 
Dalanson © Organic Equipment 
Delhi = McDowell & Walker, Inc. 
Eariton * T & B Enterprises 

Elmira = Pro-Home & Yard 

Glens Falls * Smith Equipment 
Glens Falls • This N That 

Greene * Carl Pangburn 


Hopewell Junction • айнышы 
2. 


Massena • Lashomb's Saw Sharpening 
Millerton * Brewers Mower Service 
Mineola • Liffco Power Equipment 

New Berlin * Rocky & Sons 

New York • Edmunds Garden Power. 
Nineveh * Olivers 5 & S 

Northville • Sacandaga Outdoor Equipment 
Ossining * Ossining LM Service 
Riverhead • Riverhead Tool Corp, 
Rosendale * B & S Hand Shop. 

Salem • Al Getty 

Saratoga Springs • Yellens Powerhouse 
Schron Lake • Dave Whitty 

Sparrow Bush * John's Mower Shop. 

St. Regis Falls « Caron’ Sales & Service 
Stanfordville * Eastern Saws 

Troy * Garden Way 

Troy * Garden Way Retail 

Troy • Troy City Honda. 

Tupper lake * Fortier Chain Saw 
Waterville * White's Farm Supply 
Wilmington • Burdicks Chain Saws 


PENNSYLVANIA. 


Belleville * Peachey's Saw Shop. 
Bodice = Barnard's Store 
East Stroudsburg * Ray Hartman & Sons 
trie * Miller Brothers Garden Center 
Everett * E М Chain Saw Sales 
Great Bend * 
Honesdale * Mike Tallman’s Body Shop 
Bugheslle «Hills LM 

Kane * Allegheny Logging Supply 
Markleysburg » Sisler Equipment Co. 
Oley * Bortz Chain Saw Shop 
Smicksburg = Joe's Saw Shop 
Somerset * Somerset Outdoor Equipment 
Sweet Valley * David Moss Machinery 


ISLAND 
North Scituate • Gil's Power Mower Co. 


VERMONT 


Chester + Gordon's Smali Engine 
Morrisville Leo's Small Engine 

Orleans « Desmarais Equipment 

SL Johnsbury « Greenwood Sales & Services 
Waterville • Tobin's Small Engine 

West Pairlee • Bob's Small Engine & Re- 


pair Shop. 
West Rutland = Chet Doaner Sales & Service 
Wilmington * Greene's Power Equipment 


'® LOCKSETS 


At hardware retailers, home centers and lock- 
smiths everywhere, 


LENNOX® INDUSTRIES INC. 


For a Lennox dealer near you please call this 
number before June 30,1989: 1-800-232-3933 


MARVIN WINDOWS AND 
DOORS 


CONNECTICUT 


Danbury * Northstreet Hardware 

East Hampton * Lyon & Billard 

Stamford • Stamford Insulation 

Torrington * Torrington Sash & Door 
Company 


MASSACHUSETTS 

Agawam * Lucia Lumber 

Berlin * Coldwell. 

East Longmeadow * Rudolph Window & 
Door 


South Deerfield » Elder Lumber 
South Weymouth + Weymouth Lumber 
West Upton + French Door & Window 


NEW HAMPSHIRE 

Bristol • R.P Williams. 

Laconia * Groleau Millwork 

Wolfeboro Falls © Winnipesaukee Lumber 


NEW JERSEY 


Middlesex + Perma-Seal Manufacturing 

Middletown * American Lumber & Home 
Center. 

Union « Jaeger Lumber Company 
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WHERE TO BUY LISTING 
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NEW YORK. 
Brooklyn * Brooklyn Window & Door 
Corporatio 


poration 
Buffalo + Big-L Distributors 
Chatham = C.L. Smith 
Cortland * Js Lumber 
Granite Springs * Jilco 
Huntington Station « Window City, Inc. 
Liverpool = Liverpool Lumber 
Millwood = Millwood Supply 
Moravia * LeHigh Lumber 
Neversink * Superior Building Supply 
Paris Station * Lincoln Davis Lumber Com- 
pany, Inc. 
Prattsburg = Ар Lumber 
Poughkeepsie * Windsor Building Supply 
Rochester * Jet Supply, Inc. 
Saratoga Springs * thee Building 


Sloatsburg * Geiger Lumber Company 
Staton Island * A. Tranchina Company 
White Plains * New Point of View 


‘PENNSYLVANIA 
Dingmans Fery e C. H. Hos, 

Old Forge * Mariotti Building Products 
Ottsville « Baumhauer's Design Center 
Saylorsburg * Saylorsburg Lumber Company 


RHODE ISLAND. 
North Kingston * F. J. Newman 
MINWAX® CO. 


Minwax products are available at all leading 
home center, hardware, and paint and decorat- 
ing stores. For a free copy of "Tips on Wood 
Finishing" write to: Minwax Со, Dept. PS-049 


PO. Box 426 
Little Falls, NJ 07424 


oLympus™ 
CORPORATION—THE 


INFINITY SUPERZOOM 


CONNECTICUT 


All Caldor Stores 

All Camera Shop of NB Stores 

‘All K-Mart Stores 

All Lechmere Sales Stores 
Stamford • Camera Wholesalers 


NI Bambergers Stores 

‘Nl Cameras Etc Stores 

AI K-Mart Stores 

AN Ritz Camera Centers 

Willmington * Cameras Ect. 
Willmington * Lincoln Camera Shop 


MAINE 


AI K-Mart Stores 

Ellsworth + Camera & Photo Smiths 

Freeport © LL. Bean 

Old Orchard Beach • Beach Camera Audio 
Video 


NI Bambergers Stores 

NI Caldor Stores 

AIL Jamesway Stores 

NI K-Mart Stores 

АІ Ritz Camera Centers 

AI W Bell Co Stores 

Baltimore * Coopers Camera Mart 


MASSACHUSETTS 
II Ann & Hope Factory Outlets 
А! Apex Stores 


All Caldor Stores 

II Camera Shop of NB Stores 

МІ K-Mart Stores 

All Lechmere Sales Stores 

All Perfecta Camera Stores 

All Underground Camera Stores 

Boston * Cameras Inc. 

Boston « WB. Hunt 

North Dighton * Gaynes Department Stores 


All Jamesway Stores 

All Lechmere Sales Stores 
All Perfecta Camera Stores 
Concord * Concord Camera 


NEW JERSEY 


All Bambergers Stores 

All Caldor Stores. 

All The Camera Shop Inc. Stores 
All Clover Stores 

AII Jamesway Stores 

All Jersey Camera Stores 

All Jewelcor inc. Stores 

All K-Mart Stores 

Mahwah * Bennet Brothers 

West New York • Giftime Discount 
Westwood Bergen County Camera 


М) Berns Camera Stores 
‘Nl Brothers Camera 

А! Caldor Stores 

AII 47th Street Photo Stores 

AIL Jamesway Stores 

AlI K-Mart Stores 

All Lechmere Stores 

Albany * State Photo 

Binghamton * Tuthills 

Brooklyn * Focus Camera 

Buffalo * Delaware Camera Mart 
[ЫШ » Gaynes Department Stes 
Lawrence * Labelle Province 
Northport = Northport Camera 

New York City = Айогата Camera 
New York City * B&H Photo 

New York City * Bi Rite Photo & Electric 
New York City * Cambridge Camera. 
New York City * Executive Camera. 
New York City = foto Cell 

New York City + GCT Grand Central 
New York City * Olden Camera 
New York City e Photron Marketing 
Rochester = Hahn Photographic 
Rochester = 


Westbury * a n 


graphic! 


I Bambergers Stores 
All Caldor Stores. 

All The Camera Shop Inc. Stores 
NI Clover Stores 

NI David Мез Stores 

AN L.B. Dahlkemper Stores 

Nl Jamesway Stores 

Al ewelcor Stores 

All K-Mart Stores. 

I Ritz Camera Centers 

Bryn Mwar * The Camera Shop 
Jacks Camera Inc. 
Mid City Camera 
Basic Рокс 


Ig 
ur D ^ зын: Foto. 


RHODE ISLAND 


AIL Ann & Hope Stores 

‘Al Apex Stores 

NI Caldor Stores 

NI Lechmere Sales Stores 
NI Save-Rite Stores 
Warwick * K-Mart 


VERMONT 


NI K-Mart Stores 

Burlington « Abraham Inc. 

Saint Johnsbury = Image North inc. 

South Burlington = Gaynes Department 
s 


RAINDRIP INC. 


CONNECTICUT 


Farmington * Lexington Gardens 
Stafford Springs • National True Value 
Hw 


Dover * Lowes 

Millsboro * Bakers True Value Нм. 
Rehoboth Beach + Lowes 
Wilmington * Lowes 

MAINE 

NI True Value Нант. Stores 


All Lowes Stores 
Elliott City « Clark Нант. 


Gaithersburg + Thomas W. Perry Servistar 
Нам. 


MASSACHUSETTS 

Cambridge = Lyons Garden Ctr 
Lexington + Lexington Gardens 
Norwood * Simoni s True Value Нант 
Orleans = HH. Snow & Sons 


Conway * Conway True Value Hardware 
Jattrey • Belletetes True Value 


New London • Clark's Servistar Hardware. Pel 


NEW JERSEY 
Colts Neck * Becker True Value Нім. 
Washington « Washington True Value Hdwr| 


NEW YORK 

Getzville + Arbordale Nursery 

Pt. Washington * Lawberti Nursery, Inc. 
Staten Island * East Coast Hydroponics 
Westbury * Hicks Nursery 


Nlentown • Triangle Bldg. Сіс 
Bethlehem » Triangle Bldg. Ctr. 
Chambersburg * Triangle Bldg. Ct. 
Now Castle * Northern Lights 
Pittsburgh Northern Lights 
Quakertown * Triangle Bldg. Materials 
Wilkes-Barre • Triangle ter 
York • Triangle Building Center 


‘RHODE ISLAND 
All True Value Нім. 


VERMONT 
Burlington « Gardeners Supply Co. 


RED DEVIL INC. 


CONNECTICUT 

Bridgeport + Grandfield True Value 
East Haven * Channel 

Farmington * Builders Square 
Mystic * Mystic Lumber 

New Haven * Whalley Ace Hardware 
North Haven * Home Depot 

Orange • Pergament 

Waterbury * Grossman Store 


Claymont * Home & Garden Center 
Dover • Moores Lake Hardware 
Milford * Master Home Center 
Wilmington * Mr. Goodbuys 

MAINE. 

Belgrade » Hammond Lumber 

Jay * Jay True Value. 

Lewiston * Polar Paint Inc. 

Lisbon Falls • Aubuchon Hardware 


Mechanic Falls * Handy Hardware 
‘South St. Calais • Ellsworth Builders 


Baltimore * Bond True Value 
Baltimore e Fisher's Hardware 
Baltimore « HM-Saridlers Paint 
Baltimore e Mr Goodbuys 
Baltimore + National Lumber Co. 
Beltsville • The Paint Store 
Frederick • Frederick Trading Co. 
Glen Burnie • Mr Goodi 
Leonardtown * Woods Paint & Wallpaper 
ML Airy * Mt. Airy True Value. 
Pasadena * American Hardware Supply 
Salisbury * C & P Hardware Co. 
White Oak = Hardware City 
MASSACHUSETTS, 

‘Acton = Somerville Lumber 
Boston» Waren Tne Value 
Channel 

Dartmouth © Builders Square 
Dracut * Dracut True Value 
Fitchburg * K-Mart 

Fryeburg * Trumbull's Hardware 
Gloucester Building Center 
Lowell * Lowell Lumber Co. 

lynn * Durant Paint 

Shrewsbury * Spags 

Somerville * Somerville Lumber Co. 
Springfield + Grossman Inc. 


NEW HAMPSHIRE 

Gorham * Peras Ace Hardware 
Hockset • Colonial Hardware 
Nashua * Builders Square 
Walpole * Perkins Home Center 


NEW JERSEY 


en * Jaegar Lumber Co. 
licciardi Bros. 


Deptford + Grove True Value 
Jersey City * Siperstein Paints 
Livingston * Harry's Hardware 
Lodi * Mr Goodbuys 

Lodi « Sipersteins Paint 

Madison * Jaegar Lumber 
Paramus » Pergament Corp. 

S. Plainfield = Rickel Home Center 
Springfield + Kay's Hardware 
Toms River e K-Mart 

Trenton * Mr. Goodbuys 


NEW YORK 


Florida * Roe Brothers Lumber 
Fredonia » Value Home Center 
Garden City Park * Pergament 


Ithaca = 
Middletown * Grossman Store. 
М Тола Valu Home Center 


"pray Lumber id, 
gway Lumber & Bldg. Ctr. 
Pawling « Dils Best Bide. Cu 
Poughkeepsie * Davies Hardware. 
Poughkeepsie * Montgomery Wards 
Rome * American True Value. 
Schenectady « Mahoney's True Value 
Hardware 
Staten island • Tomlinson Hardware 
Tonawanda * Mr Second Lumber 
Westbury * Mr Goodbuys 


Allentown * Triangle Bldg. Centers 
Bethlehem » Triangle Bldg. Centers 

E. Butler * American Hardware 
Elizabethtown • Agway, Inc. 

Erie • Value Home Center 

Greensburg + Westmoreland Supply 
Hanover * Lowe's PA 

Johnstown • Dravis Lumber 

Lancaster • Leaner True Value Hardware 


gh 
York * Triangle Б. Centers. 


RHODE ISLAND 
Cranston • Channel 
Smithfield * Douglas Lumber 
Wakefield » Damons Hardware 
VERMONT 
Highgate Spring > Fed Meyers 
S. Barre » Barre Home Supply 
Waitstield * Valley Paint 


SKIL POWER TOOLS 


ALL STATES 
Ace Hardware Stores 


Coast-to-Coast Stores 
HWI. Stores 

Pro Hardware Stores 
Sentry Hardware Stores 
Servistar Hardware Stores 
True Value Hardware Stores 


CONNECTICUT 

Bethel * Rings End of Bethel 

Darien • Rings End Inc. 

New London * Miner & Alexander Lumber 
New Milford = Diamond Lumber 

North Haven • Price Club 

Waterbury * J E Smith & Company 


Elsmere • AH Angerstein Inc. 
Laurel • Dukes Lumber Company 
Milford * D & R Distributors 


Ellsworth + Ellsworth Builders 


Baltimore = National Lumber 
Cumberland * Buchanans Lumber 
Glen Burnie • Price Club 
Hagerstown * Hagerstown Lumber 
Reisterstown * Reisterstown Lumber 


MASSACHUSETTS 


Ayer * G V Moore Company 

Brockton * Lawrence Paint & Hardware 
Falmouth * Wood Lumber 

Foxboro * Chace Building Supply 
Gloucester * Building Center Store 
Granby * Street Lumber Corporation 
Haverhill * Harvey TV Lumber 
Lawrence * Jackson Lumber Company 
Norwell = Dougherty Building Supply 
Rockport • Building Center 

Salem * Rich's Warehouse. 

Wellesley = Diehl F & Sons 


Manchester • Diamond Lumber Company 
North Conway * Chick Lumber 


NEW JERSEY 


М Peter Lumber Stores 

Beach Haven + Crammer Lumber 
Bridgeton + H H Hankins & Brothers 
Chery Hill « Haddonfield Lumber Company 
Columbus • Stevenson Lumber 

Edison * Price Club 

Morristown * Armstrong Building Supply 
Trenton • Heath Lumber Company 


NEW YORK 


All Hectors Hardware Stores, 

Batavia * Genesee Lumber 

Brooklyn * Doody Hardware 

East Syracuse » East Syracuse Hardware 
Hornell • Hollands Lumber 

Middletown • Miller Building Supp 
Middletown • Rowley Coal Lumber Co. 
Mineola * Lathan Brothers 

New York City + D & W Enterprises 

SGD Corporation 
‘Sherburne • Webb & Sons Inc. 

Spring Valley • Beckerle Lumber Supply 
Staten Island * Doody Home Center 


PENNSYLVANIA 


All Cramers Cashway Stores 
Kennett Square • Peter Lumber 
Lancaster • Johannings 
Milton * Cling 
Norristown © 


т Lumber 

arch Fairview Lumber 
rch & Kneas Lumber 
ubin Brothers 
Herman Hardware 
Major Plumbing Spec. 
Peter Lumber 
Precision Equipment. 
Daniels Hardware. 
Pittsburgh» Stanford Home Center 
Pottstown * A D Moyer Lumber 

Roslyn * Geppert Lumber 

Somerset * SDC Building Center 
State College * Lezzer Lumber 

West Chester * J. Leon Hagerty 


RHODE ISLAND 
Johnston • Grossman's 


Burlington * TAHaigh Lumber 
Rutland * Mintzer Brothers 


TRIPOD INTERNATIONAL CO. 


Annapolis = Montgomery Ward 
Bel Air = Montgomery Ward 
Catonsville + Montgomery Ward 
Frederick = Montgomery Ward 
Glen Burnie * Montgomery Ward 
Hagerstown = Montgomery Ward. 
Hyattsville + Montgomery Ward 
Laurel » Montgomery Ward 
Rosedale = Montgomery Ward 
Salisbury * Montgomery Ward 
Temple Hills « Montgomery Ward 
Towson = Montgomery Ward 
Wheaton = Montgomery Ward 
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WHERE TO BUY LISTING 


Look for the products featured in “The Home Remodeling Guide" at the stores listed below. 


NEW YORK 
ithaca * Montgomery Ward 
PENNSYLVANIA 


Carlisle * Montgomery Ward 
York * Montgomery Ward 


NEW JERSEY 


Fairfield « NYMMCO, Inc. 
Middlesex • NYMMCO, Inc. 
Pennsauken • Ralph Wilson Plastics 


NEW YORK. 

Albany Millwork Specialities, Inc. 
Astoria * New York Metal 
Binghamton * Tri-City Wholesale 


CANADA/NEW FOUNDLAND 
St.Johns • Provincial Woodproducts 


NOVA SCOTIA 
Dartmouth • Laminates Plus 


QUEBEC 


BAHAMAS 
Nassau * Omni Supplies Ltd. 


BERMUDA 
Hamilton • Gorham's Limited 


i Farmingdale * New York Metal Moulding 
RALPH WILSON, cs бо. Chomedey • SIMTAB Marketing Sve. 
CO., INC. (WILSONART +, Farmington « Babcock Lumber Company 
Jamestown * Easter Plywood Corporation 
CONNECTICUT Lancaster * Babcock Lumber Company 
Stratford « Connecticut Plywood Corp, | Syracuse * Woodland Specialities, Inc. 
West Hartford • Connecticut Plywood Corp. ниц 
Hopewill Trading Co. 
MAINE PENNSYLVANIA 
MAINE SINGAPORE 
Bangor * Bangor Wholesale Laminates | Altoona « Babcock Lumber Company 
Portland * Winde-McCormick Clarion * Soice, Inc. Formwell Products Pte, 
Ota frc = Mart Lumber Со, AUSTRALIA 
тит Piisbergh v Мишэр Belmont, Western Australia © Parburys 
Й Temple • Bun Patch Supply Corp. b 
Salisbury * Dealers Building Supply Corp. | Temple = Вип Patch Suppl Corp. Bulking 
MASSACHUSETTS Brisbana, Queensland + Parburys Building 
Falmouth • Alco Distributors RHODE ISLAND A 
North Reading * Frederick Shohet, Inc. | — —— анас = 
W Springfield « L & R Sales, Inc. Central Falls * Crest Distributors Building 
Worcester * L&R Sales, Inc. Spinel ti Pays ali 
ушеш men, Woodville, South Australia « Parburys Build- | TAIWAN 
Londonderry * Frederick Shohet Burlington + Acme Paint & Glass ing Prod. Taipei * Gateway Enterprises Ltd 


You Could Win 


Popular S 
or $100,000! 


Many of these 


stores will help 


you learn how 
and where you 
can enter. 


= 
== 


cience House, 


You could win a beautifully renovated апа thousands of other retail outlets or 
house or $100,000 in cash...or an Isuzu 


Trooper or Isuzu Pickup... 
or one of many other val- 
uable prizes. Enter now at 
participating home center 
stores, at Isuzu dealerships 
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The WHAT'S NEW magazine 


lar 
Scienc 


look for an entry form in the June issue. 


No purchase necessary. 

Be sure to enter the big 

"WIN THIS HOUSE" 

Sweepstakes! You may 
"Бе a winner. 


WING INDUSTRIES, INC. 


ALL STATES 


NI Brewsters Stores 

АІ Builders Square Stores 

А! Carter Lumber Stores 

AIL Cash Home Centers Stores 
АП Diamond Lumber Stores 

AIL ills Best Stores 

‘NIL 84 Lumber Stores 

АІ Golden Rule Dealers Stores 
АМ Grossman's 

All Hechinger Co. Stores 

МТ Home Centers Stores 

‘Nl Lloyd Home & Bldg. Centers Stores 
А! Lowes Stores 

AI M.L. Claster's Lumber Stores 
АІ Moore's Stores 

AIL PF. OC Stores 

А! Somerville Lumber Stores 
NI Valu Home Center Stores 

‘NI Builder Marts of America Stores 
АІ True Value Stores 

AI HWI. Stores 

‘Al Liberty Distributors Stores 
Most Servistar Corp. Stores. 


CONNECTICUT 


Derby + Housatonic Lumber 
Franklin • 1.7. Dealers 
Waterbury * Waterville Lumber 


DELAWARE 
Claymont • Beautiful Home Center 
MARYLAND 

Gaithersburg + TW Perry 


MASSACHUSETTS 
Braintree • Servistar Hardware 
East Dedham • Prudential Metal 

* Tessier Lumber 
Lowell • Friend Lumber 
Lunenburg • Maki Home Center 
Somerset * Horner Millwork 
Watertown • Nonantum Home Center. 
Westfield • Wood Shed 


NEW JERSEY 
Williamstown © The Woodworks 


NEW YORK 

Brooklyn * Monarch Millwork 
Chester * Chester Lumber 
Thornwood * Duke Millwork 
RHODE ISLAND 

Smithsfield * Douglas Lumber 


Bennington * H. Greenburg 
White River Jet. = CDF Northeast 


There are over 7000 
Allstate locations coast-to-coast 
where youcan pickupyour 
Popular Science Sweepstakes Entry 
Itwelistedthemall,each 
wouldonly be... 


So rather than strain your eyes, simply stop in wherever you see this sign* 


*Not available in Massachusetts, For the nearest Allstate locaton, check your YellowPages. Allstate Insurance Company. A member of the Sears Financial Network 


Submersible 


acrobat 


eals swimming in San Diego har- 
bor might gawk in surprise— pos- 
sibly envy—at Scorpio Scout, a 
torpedo-shaped remotely operated ve- 
hicle (ROV) recently tested underwater 
there. The Scout’s tandem propellers 


By PETER BRITTON 
Illustration by Bob Lange 


enable it to hover beneath the waves 
like a helicopter—or roll, pitch, yaw, 
surge, heave, and sway like an acro- 
batic seal. Such dazzling agility makes 
the 200-pound ROV a good candidate 
for sophisticated new mine-hunting 


vehicles (see illustration below). 

Inventor Ted Haselton created the 
system with off-the-shelf hardware. 
“It’s a radical departure from conven- 
tional propulsion systems, but it uses 
well-known theory and technology,” 
he says. Haselton, a former submari- 
ner, conceived of tandem propellers 
with variable-pitch blades in the 
1960s. Some early goals for this ex- 
otic form of propulsion: stabilize subs 
for missile launches or to enable res- 
cue vehicles to hover deep in the ocean. 
Although the U.S. Navy adapted dif- 
ferent technology, Haselton continued 
to refine his design. “As with most hy- 
drodynamics innovations,” he says, 
“the tandem propeller system was too 
much too soon.” 

Current designs use two identical 
six-bladed propeller hubs located 
near the ends of the hull. Each Scout 
propeller hub is turned by a two-horse- 
power brushless DC motor. An on- 
board battery or external cable sup- 
plies power. 

Haselton put a swash-plate mecha- 
nism into the Scout that enables all 
the blades to change pitch within 
one rotation. When all blades are set 
to the same angle at once, they pro- 
duce a forward surge; reversing the 
pitch generates aft movement. But the 
Scout’s unique maneuverability is 
controlled by an on-board micropro- 
cessor. The computer can vary the 
pitch of each blade during a propeller 
revolution. Cross forces—not along 
the Scouts axis—produce the agile 
movements. 

Says ROV product manager Alvin 
Cerveny of Ametek in San Diego, now 
producing the vehicle: “Using the ma- 
neuverability of two Scorpio Scouts 
an experienced sonar operation can 
‘paint’ a picture of a mine for definitive 
identification.” 


Two tandem-propeller Scouts on a 
central chassis housing a Plessey sonar 
form a tethered remotely operated 
mine-hunting vehicle. The vehicle, 
equipped with explosive charges, could 
stop quickly and hover, sweeping its 
sonar beam over suspected targets. 
Above, a Scout is lifted from a tank. 
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Highest К And X Band Sensitivity 


VECTOR = 


Model 976 


| I Road & Track 's recent test of currently 
available radar detectors, BEL VECTOR 3 
tated number one in both K and X band 
sensitivity. Rarely is one radar detector best 
in both K and X bands. In fact, VECTOR 3 
posted the highest K and X band sensi- 
tivity levels ever recorded! The results 
confirm BEL's performance advantage: 


^^. Vector 3 maintains a BEL tradition of 
excellent sensitivity, posting the 
highest figures in this survey for both 
Капа X band radar." Road & Track, Nov '88 


It's now clear. BEL technology offers 
unmatched performance. And with today's 
sophisticated radar equipment, nothing is 
more important than the best possible 
performance. 


VECTOR 3's performance edge is 
achieved by adapting a technology used in 
military satellite communications. We call it 
Image Rejection Technology? or IRT&. And 
through its use, VECTOR 3 provides a level 
of sensitivity unequaled by any other radar 
detector manufacturer—a definite advan- 
tage for detecting Instant On or Pulsed 
radar. And when Instant On or Pulsed radar 
is encountered, VECTOR 3 warns you with 
a separate audio alert. 


But outstanding sensitivity isn't your only 
advantage. VECTOR 3 also detects Ka band 


BEL VECTOR 3 
Radar 
Detector 


‚== 


radar, now increasing in use throughout 
the U.S. and Canada. And VECTOR 3 also 
effectively reduces false alerts from non- 
police sources without any loss of sensitivity 
to police radar. 


Laboratory Tests* 
Sensitivity, dBm/cm* 
Model X-band K-band 
BEL Vector 3 
Audiovox RX4 .......... 
Cincinnati Microwave 
Б mes Wer sews 106.8 
Cincinnati Microwave 
ESA eae, 114.1.......107.8 
Cobra Trapshooter 


ИШТИК. ЛЕ: эзы 1134..: 5 1108 


Average unit dem. 
Source: Road & Track, Nov. 1988 
*Conducted by Advanced Product Evaluation 
Laboratory, Inc. 


BEL VECTOR 3 is the only unit in this test that also. 
detects Ka band radar. 


Road & Track, Nov. 1988 


The IRT* Difference |] 


A police radar signal is often buried by 
microwave "noise", making it invisible to 
ordinary superheterodyne detectors. Image 
Rejection Technology? however, reduces 
this surrounding microwave "'noise" 
making the same police radar signal visible 
for early detection. 


Punt Pen 


VECTOR 3 with IRT® 
sees the same signal 
clearly by reducing 
microwave "noise". 


How a conventional 
superheterodyne 
radar detector sees a 
police radar signal. 


Performance this complete also includes 
a long list of features that makes driving 
with VECTOR 3 easy and convenient. 


VECTOR 3 is only $279.95 and comes 
with a full one year warranty on parts and 
service. To order your VECTOR 3, or to 
obtain the name of a dealer near you, just 
call toll-free. 


1-800-341-1401 U.S.A. 
1-800-268-3994 Canada 


Еш 

ve 
New European 3 Band radar detectors are now available. Please 
inquire for more information. 


‘Registered trademark of BEL-TRONICS LIMITED 


BEL-TRONICS LIMITED 
The Intelligent Choice 


976PS 


DODGE DAYTONA SHELBY. its power over the road is absolute. 174 intercooled turbo- 
charged horsepower, connected to reality by a 5-speed Getrag gearset. Its reactions to com- 
mands are supremely quick, thanks to a performance-tuned suspension and vented disc 
brakes at every corner. It comes with our exclusive 7 year or 70,000 mile Protection Plan* and 
driver air-bag restraints. And with bold, all-new ground effects styling and an aerodynamically- 
honed shape, it is nothing short of electrifying. 

The 1989 Dodge Daytona Shelby. Designed for A oF THE NEW. 
total performance. Body. And soul. 70 


OF DODG: OF CHRYSLER MOTORS 
*See this powertrain limited warranty & its restrictions at dealer. BUCKLE UP FOR SAEBTY. 


APRIL 1889 
"The day will come 
when all of our 
YEARS AGO larger mammals 
will cease to exist in nature, 
and we shall have to depend upon 
our gardens and parks for examples. 
of them," wrote Dr. R. W. Shufeldt. 
"Among the endangered mammals 
none is better known than the buffalo, 
though the Rocky Mountain goat, the 
beaver, and several species of deer 
stand in the same case. Of the birds, 
itcan beonly a few years at most until 
our Carolina parakeet and roseate 
spoonbill are extinct in this country" 


APRIL 1939 

“Magic wands of ‘cold’ light, 
rivaling the rainbow in 
YEARS AGO their hues and the firefly in 
their efficiency, have come out of the 
laboratory to paint night scenes with 
new marvels of beauty. Perfected and 
ready for use after years of experiment 
by General Electric research engineers, 
these ‘fluorescent lamps,’ as they are 
called, apply a brand-new principle in 
illumination. 

“Visitors to California’s Interna- 
tional Exposition are viewing the spec- 
tacular debut of the new departure in 
lighting.” Along with the colored tubes 
designed for electric signs, engineers 
introduced a “daylight” shade, “de- 
clared to be man’s closest approach to 
natural light.” 


APRIL 1964 

“Three competing designs 
for 2,000-mph supersonic 
YEARS AGO airliners have pen sub- 
mitted to the Federal Aviation Agency" 
Britain and France had already agreed 
to build the 1,450-mph Concorde, and 
American officials wanted to construct 
arival SST. "Some critics say the pas- 
senger has little interest 
in being 'shot' to 
his destination, 
and that the SST will 
lay boom carpets' across 
the land.” Of the de- 
signs only the Concorde 
was ever built. 


Looking Back... 


Sampling a century of POPULAR SCIENCE 


It took longer than predicted, but the 
Carolina parakeet was presumed ex- 
tinct by 1970. The colorful bird snacked 
on fruit grown by settlers in eastern 
North America. 
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'OMPROMISE. 
AFisher Runs As Good 
As It Looks. 


$7,275** 
MARSH HAWK 3-V 


has uncompromised quality built in, so it en wear out, 
т Pace-sett 5 


meet Fisher's ar Con ай quality standards. 

Fisher's exclusive design features are a big part of Fisher quality. Like tough 
Unit-Frame™ construction, for more hull strength, longer hull life. Light-but- 
strong all-aluminum construction. 

Plus, there's the Fisher Systems dealer, committed to your boating satisfac- 
tion, staffed with factory-trained service experts and stocked with a complete 
inventory of parts and accessories. It's all backed by Fisher's exclusive Stem- 
To-Stem™ limited warranty”, including a five-year hull warranty. 

Fisher offers 21 great aluminum fishing boat systems. All are completely 
equipped from bow to stern to deliver the best in affordable fishing fun. Complete 
system prices start at just $1,999** 

Call toll-free 1-800-624-1332 for a free catalog and the name of your nearest 

Fisher Systems dealer. 


A CONTINUING TRADITION OF QUALITY 


What's News 


OUR 


High-tech housing 


I was recently reading through the 
100th anniversary issue of PoPULAR 
Science published in May 1972 when 
I ran across a piece on factory-built 
housing. It pointed out that high- 
quality housing could be fabricated in 
a factory, then assembled on site at a 
lower cost than stick-built houses. Fur- 
ther, the quality could be higher be- 
cause everything could be built in 
precision jigs, and more automatic ma- 
chinery generally means better con- 
struction. Houses fabricated in the 
factory can be of any design you choose, 
and once up, are indistinguishable 
from houses built by conventional on- 
Site sawing, fitting, and nailing. They'd 
go together rapidly on the site, because 
complete walls containing all wiring, 
plumbing, and air conditioning would 
be assembled in the factory. Finally, 
the process is not subject to the vagar- 
ies of weather and could make use of 
relatively unskilled workers. Alto- 
gether, we said, factory-built housing 
would surely be a fierce competitor in 
the marketplace and would no doubt 
dominate the home-building industry 
in a relatively short time. 

It didn't happen. Not in the United 
States. It did in Japan and the Scan- 
dinavian countries [May '85]. But not 
here. Why not? It's hard to say. The 
home-building industry is certainly ex- 
tremely conservative. Building codes 
interfere in some places. No giant 
home-building companies have evolved 
here as they have in Japan, making 
houses on a scale that justifies build- 
ing expensive plants in which to fab- 
ricate wall panels and other major 
components. 


The Builders' Show 


Allofthis was very much on my mind 
recently asI walked through the miles 
of aisles at the annual meeting of the 
National Association of Home Build- 
ers in Atlanta, because what I saw was 
arising interest in new housing tech- 
nology. The Smart House people [Aug. 
'88] were on hand with advanced dis- 
plays of the technology that’s going 
into laboratory and prototype Smart 


Houses this year and into real houses 
that real people will live in within the 
next two years. The Electronics Indus- 
try Association was there with its 
CEBus standard—an electronic proto- 
col designed for people making home 
equipment so that one piece of equip- 
ment can talk to another. With stan- 
dardized CEBus equipment in your 
home, for example, you could query 
your TV set with your hand-held con- 
troller to determine what the thermo- 
stat was set at, then change the setting 
without leaving your chair. You could 
turn appliances on or off, and you could 
have the TV set in touch with the home 
communications system so that the vol- 
ume automatically lowered when you 
picked up the phone. Smart House and 
CEBus are both aimed at giving us 
ways to interact with our homes in dif- 
ferent and more-convenient patterns. 


Plastic-house update 


Another indicator: General Electric 
had a large display of its approach to 
the use of structural plastics in home 
building [Aug. '88]. There were large 
crowds around and much interest in 
this advanced technology that could 
bring about profound changes in the 
way our homes are built, ultimately 
giving a golden combination of better 
quality, greater ease and speed of con- 
struction, more utility and flexibility, 
and lower cost. 

Examples were on hand in every 
direction: 

* Microprocessors continue to pro- 
liferate in appliances of all kinds. 

* More-efficient high-tech windows 
are everywhere. Marvin, a leading win- 
dow maker, announced that all win- 
dows ordered with low-emissivity glass 
would henceforth also be filled with 
argon gas at no extra cost, bumping 
up R-values by a full point. 

* Flexible gas piping that will lower 
installation costs and make gas read- 
ily available anywhere in the home is 
halfway through its US. code approval. 

* Two new all-in-one devices pack- 
aged many functions now usually dis- 
tributed in separate appliances. A heat 
pump supplies heating, cooling, ven- 
tilation, and humidification or dehu- 


midification. And the heat normally 
thrown away during the air-condition- 
ing cycle is used to heat water free. 
Expect to see more equipment embody- 
ing this everything-in-one-package 
principle in the near future. 

* Every upscale housing exhibit 
had closets containing carrousel units 
similar to those at your local dry 
cleaner, but scaled to give more effi- 
cient use of the closet. These were 
shown for the first time at last year's 
show, but are now close to being stan- 
dard equipment. 

* Fascinating new materials were 
everywhere: from a handsome resilient 
floor covering made from, of all things, 
ground up old tires; to a beautiful wood 
flooring that helps soundproof the 
house; to an ingenious rubbery mate- 
rial that goes up quickly on the out- 
side of a home, adhering to concrete, 
wood, or foam insulation, and having 
the look of classic stucco. 

* High technology is definitely in. 
Even things that weren't truly high 
tech imitated those that were. Kitchen 
appliances, for example, showed a 
strong trend toward the flush Euro- 
look, which has a high-tech appear- 
ance even though most of them work 
exactly like their low-techier-looking 
counterparts. 


Stories to come 


Altogether, it was a remarkable show. 
Andahugeone. Three PoPULAR ScrENCE 
reporters spent a total of 10 days walk- 
ing through the hundreds of exhibits, 
talking with the inventors, engineers, 
and manufacturers in attendance. We 
found much that will interest you—too 
much by far to cover in a single issue 
or even several issues. So for the in- 
definite future, we expect each issue 
to contain a good selection of articles 
about the products and processes that 
are changing the homes we live in and 
thereby the way we live our lives. 


Nt 


Editor-in-Chief 
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A leap of the imagination leads to powerful new microscopes 
that provide unprecedented images of the unseen world. 


ou could say it all started 
with Anton van Leeuwen- 
hoek—the quest for the sub- 
visible. True, others had devel- 
oped crude microscopes before 
his, the credit generally going 
to three Dutch spectacle makers 
around the turn of the 17th cen- 
tury. But it was the crusty Delft 
dry-goods dealer van Leeuwenhoek 
who first actually saw, through his 
miraculous lenses, things so small that 
they had never been dreamed of be- 
fore, much less seen. 

For on one signal day in 1674 he 
peered through a microscope of his 
own making at a drop of rainwater 
and was amazed to see, wriggling and 
scooting about, "very little animal- 
cules"—living creatures we know now, 
from his descriptions, to be bacteria 
and protozoa. They were so tiny he 
reckoned that one of them was a thou- 
sand times smaller than the eye of a 
large louse. And he wrote to the flab- 
bergasted Royal Society in London 
that one drop of pepper water con- 
tained 2,700,000 of the strange beings. 

One of Leeuwenhoek's microscopes 
in the museum of Utrecht has a pow- 
er of 275x, and a resolution close to 
one micron (one-millionth of a meter). 

Today, a series of stunning advances 
has culminated in microscopes able to 
distinguish individual atoms whose di- 
ameter is only about one angstrom— 
one ten-billionth of a meter, or about 
four-billionths of an inch. (Typical 
atomic diameters range from about 
one to three angstroms.) These in- 
credible devices are the scanning tun- 
neling microscope, or STM, and its 
younger relative, the atomic force mi- 
croscope, or AFM. The images of atoms 
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and molecules on these pages are their 
products. 

So significant is the potential of the 
STM (and its offspring) that it is only 
the fourth invention to garner a Nobel 
Prize in Physics since the award was 
first given in 1901. For the first time, 
Scientists can not only map the de- 
tailed atomic structure of a surface, 
but explore the electronic properties 
of its atoms individually. Such ana- 
lytical power will be invaluable to 
microchip designers, electrochemists, 
and molecular biologists, to cite just 
a few beneficiaries. 

The co-inventors and recipients of 
half the 1986 prize were Heinrich 
Rohrer and Gerd Binnig, of IBM's 
Zürich Research Laboratory in Switz- 


erland. The other half of the 1986 
prize went to Ernst Ruska of the Fritz 
Haber Institute in West Berlin “for his 
fundamental work in electron optics 
and for the design of the first electron 
microscope." The 80-year-old physicist 
had described that instrument a mere 
55 years before. The STM was devel- 
oped 50 years later, and thus received 
quick (for a Nobel) recognition. 

In announcing the joint award, the 
Swedish academy said that the sig- 
nificance of the electron microscope 
"jn different fields of science such as 
biology and medicine is now fully es- 
tablished: It is one of the most impor- 
tant inventions of this century" 

As for the STM: “The scanning tun- 
neling microscope is completely new, 


and we have so far seen only the be- 
ginning of its development. It is, how- 
ever, clear that entirely new fields are 
opening up for the study of matter.” 

Like the electron microscope, the 
STM depends on the properties of elec- 
trons, and for the same reason. The 
resolving power of any instrument de- 
pends on the wavelength of the energy 
it uses to visualize a small object. 


Atoms and molecules imaged by the 
scanning tunneling microscope (STM) 
and the atomic force microscope (AFM). 
Previous page: gallium arsenide, with 
gallium atoms in blue and arsenic in 
red (STM, IBM Research Laboratories, 
Yorktown Heights, N.Y.); this page, top 
to bottom: individual molecules of the 
amino acid leucine (AFM, University 
of California, Santa Barbara); graphite 
surface with raised carbon atoms in 
white (AFM, UCSB); computer- 
processed 3-D image of silicon surface 
(STM, IBM Research Laboratories, 
Yorktown Heights); recA-DNA complex 
molecule, metal coated (STM, IBM 
Zurich Research Laboratory). 


Physical law demands that the size of 
such an object be no smaller than one 
wavelength of the radiation illuminat- 
ing it. That means the smallest ob- 
ject a conventional optical microscope 
can see is limited by the wavelength 
of visible light to about 2,000 
> angstroms (about 250,000 of an 
inch). To resolve anything smaller 
than this—a virus, for example—some 
medium other than light is needed. 

The answer came when Prince Louis 
de Broglie, one of the pioneers of mod- 
ern physics and a Nobel laureate, sug- 
gested in 1924 that electrons had a 
dual, wave-particle nature. A beam of 
electrons could be regarded as a form 
of wave motion. And the wavelength 
of such a beam accelerated by 60,000 
volts would effectively be only 0.05 
angstrom. The first electron micro- 
scopes, built in the 1930s, embodied 
de Broglie’s insight, and were followed 
by many sophisticated variations, in- 
cluding the scanning electron micro- 
scope [“The Invisible World in 3-D,” 
April 70]. 

The STM also relies on the dual na- 
ture of electrons, using a quantum- 
mechanical phenomenon called tun- 
neling, in which electrons apparently 
bore through barriers (insulators, for 
example, or a vacuum) in ways that 
defy classical physics. (For his de- 
scription of tunneling in supercon- 
ductors, the British physicist Brian 
Josephson shared the 1973 Nobel Prize 
in Physics.) 

If two conducting surfaces are 
brought close together, the electron 
waveforms, or clouds, surrounding 
their atoms will overlap. If a small 
voltage is applied between the conduc- 
Continued 
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PHOTOS: iM 


Going deeper into the microcosm, 
from left to right: A conventional 
lens yields a 5x magnification of a 
semiconductor chip, revealing 
enough detail for an expert to tell 
whether it is a memory or logic 
device and to guess how many 
circuits it contains. А scanning 
electron microscope shows half- 
micron lines at a magnification of 
300,000 x . They are too small to 
appear in an optical microscope. 
The next image, made with a 
scanning tunneling microscope, 
shows atomic-scale features of a 
thermally roughened surface. At a 
magnification of 3,000,000 x , the 
large features are about 10 atoms 
high. In the last picture, also made 
with an STM, the cleaved surface of 
silicon crystal is magnified 
24,000,000 x , resolving the position 
of individual atoms. 
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tors, electrons will tunnel from one 
to the other, even though the voltage 
is much lower than classical physics 
would require. 

The STM makes use of this princi- 
ple in an ingenious way that provides 
an elegantly simple instrument. It op- 
erates something like a phonograph 
stylus tracking a record groove; its co- 
inventor Gerd Binnig has compared 
it to “a rusty nail that you scratch 
along some surface.” 

The “rusty nail” is actually a sharp 
needle, usually made from tungsten, 
whose tip is either ground or etched 
until it is preferably just one atom 
wide. (One physicist says that a few 
years ago “people working with STMs 
would sit around swapping tip reci- 
pes like chefs at a food convention.”) 

When this tip is lowered to within 
billionths of an inch of the surface to 
be imaged, and a small voltage is ap- 
plied, electrons tunnel between the tip 
and the surface, creating a measur- 
able current. If the minute distance 
between the tip and the surface is con- 
stantly adjusted so that this current 
remains constant, the tip will precisely 
trace out the hills and valleys conform- 
ing to the actual position of atoms on 
the surface, one line at a time. Re- 
peated side-by-side scans build up a 
minutely detailed picture of the atomic 
landscape. The STM can sense differ- 
ences in vertical height of only 0.01 
angstrom. 

This remarkable precision stems 
from a unique property of the tunnel- 
ing current. It varies exponentially 
with the distance between the tip and 
the surface: The smaller the distance, 
the greater the current. 

“A change of only one angstrom 


ee 
changes the current tenfold, so chang- 
ing the distance by the diameter of a 
single three-angstrom atom means 
you change the current by a factor of 
a thousand,” says Heinrich Rohrer in 
his office at IBM Zürich Research Lab- 
oratory. “It is this exquisite sensitiv- 
ity that gives you atomic resolution.” 
The IBM facility is in the affluent 
little village of Rüchlikon, whose ter- 
raced hills overlook Lake Zurich, about 
a half-hour’s drive outside Zurich it- 
self. It consists of a cluster of antisep- 
tically neat white buildings threaded 
with manicured lawns and pools, in 
which giant goldfish swim leisurely. 
There is nothing leisurely about 
Rohrer. A burly 55-year-old with neat- 
ly trimmed gray hair and beard, his 
casual dress and relaxed sprawl con- 
ceal the driving curiosity that led him 
and his colleagues to the invention of 
the STM. For, as he says in heavily 
accented English, “We didn't start out 
trying to make a microscope at all. 
And when we did get the idea and told 
people at the lab what we wanted to 
do, they said ‘You are totally crazy— 
but if it works, you'll get the Nobel. 
“Maybe we were lucky,” says Rohrer, 
“in having in common a training in 
superconductivity,” a field that their 
joint Nobel acceptance speech says 
“radiates beauty and elegance. For 
scanning tunneling microscopy, we 
brought along some experience in tun- 
neling and angstroms, but none in 
microscopy or surface science. This 
probably gave us the courage and light- 
heartedness to start something which 
should ‘not have worked in principle,’ 
as we were so often told.” 
Rohrer’s Ph.D. research had in- 
volved measuring small length 


changes in superconductors; "that's 


where I lost all respect for angstroms, 
he says. He then spent years study- 
ing various kinds of electrical, mag- 
netic, and mechanical phenomena 
in a variety of materials at IBM in 
Rüschlikon, starting in 1963. 

"After much time spent in the areas 
of phase transitions, critical phenom- 
ena, and magnetic fields, I began to 
feel around the mid-1970s that it was 
time for a change. It gradually oc- 
curred to me that it would be inter- 
esting to look at the electrical and 
mechanical layers of very thin oxides. 
We had a Josephson project going on 
at the lab [i.e., work on the Josephson 
junction, a proposed —and abandoned— 
superfast computer chip 
that relies on tunneling 
at cryogenic tempera- 
tures]. The one thing [44 
they couldn't handle 
was the tolerances of 
the oxide layers. They 
couldn't get them ac- 
curateenoughtoregu- 


troscopy on an area less than one hun- 
dred angstroms in diameter" 

To help with this new project, Rohrer 
sought a research staff assistant. "I 
lectured at various schools, looking for 
a likely candidate. Then Alex Müller 
[another IBM Nobel laureate, for his 
work on high-temperature supercon- 
ductors] came to me and said, ‘I have 
found someone extraordinary for you.’ 
That was Gerd Binnig, then a gradu- 
ate student from Frankfurt. 

“Tt was clear,” says Rohrer, “that we 
needed some technique to visualize 
inhomogeneities probably on a much 
smaller scale than microns—we didn't 
know how small. But none of the things 
we looked at was in the right ball- 

park. They would have 
given us a resolution of 
a couple of hundred 
angstroms up to a 
thousand; that wouldn't 
have contributed to solv- 
ing the problem. 

“But it seemed natur- 
al that as long as we 


late predictably the оу were looking at electri- 
amount of tunneling cal properties, we should 
needed for reasonable be able to use the tun- 
logic circuits. The toler- are totally neling effect. You make 


ances are so stringent 
because of the exponen- 
tial dependence of the 
tunneling current on 
the thickness of the 
layer. I thought it would 
be interesting to inves- 
tigate the growth and 
electrical properties of 
these thin insulating 
layers on a very local 
scale. Essentially, what 
I wanted to do was spec- 


crazy, but if 
it works, 
you'll get the 
Nobel? 


a sharp point, and then 
try tunneling through 
a vacuum where you 
dont have to worry 
about the material prop- 
erties of the barrier. 
That was very appeal- 
ing. We thought we 
could make tips that 
would give us a resolu- 
tion of about fifty ang- 
stroms—not tremen- 
dous from a structural 


point of view, but entirely new for 
looking at an electrical property. It 
seemed worth pursuing, so we started 
developing the technique in late '78." 

To go from that point to the next 
stage took a leap of faith. Within a 
few weeks the two physicists realized 
that if the tip's position could be con- 
trolled accurately and scanned over 
the face of a surface, they would have 
not only a local spectroscopic probe, 
but an imager that could deliver a de- 
tailed atomic map—a microscope. De- 
spite the doubts of some of their col- 
leagues, in mid-1979 they submitted 
their first patent disclosure on a scan- 
ning tunneling microscope. 

The next few years Rohrer and Bin- 
nig spent solving, with the help of 
Rüschlikon colleagues Christoph Ger- 
ber and Edmund Weibel, a variety of 
technical problems. Isolating the in- 
strument from external vibration was 
one. The first-generation STM used 
the levitation effect of superconduc- 
tors, but that cumbersome approach 
was replaced by damped springs, air 
tables, and rubber mounts in later- 
generation instruments. One of them 
is so small it can be held in the palm 
of the hand, and has been dubbed "the 
pocket microscope." 

Another critical problem was con- 
trolling the position of the tip along 
all three axes on a fine scale. The 
ultra-simple method chosen was to 
suspend the tip from an inverted tri- 
pod, each of whose legs is perpendic- 
ular to the others. Each leg incorpo- 
rates a piezoelectric material such as 
barium titanate. Such ceramics have 
the property of expanding or contract- 
ing slightly when a voltage is applied 

Continued 
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to them. Rohrer and Binnig found they 
could calibrate such a device so that 
they could move an STM tip by a frac- 
tion of an angstrom in any direction. 

In 1981 the IBM team obtained its 
first real success, images that resolved 
steps only one atom high on the sur- 
face of a calcium-iridium-tin crystal. 
But the first attempt to publish failed 
when a journal referee found the paper 
“not interesting enough.” 

A major triumph came in 1982 when 
the team produced images of a silicon 
surface. These elucidated for the first 
time the intriguing organization of the 
so-called 7x7 unit cell of the silicon 
crystal, a complex structure with 49 
atoms. 

“Т could not stop looking at the im- 
ages,” said Binnig in accepting the 
Nobel. “It was like entering a new 
world. This appeared to me as the un- 
surpassable highlight of my scientific 
career.” 


STM applications 


Since 1986 many STMs have been 
built. They are installed in at least 
100 laboratories around the world and 
are now commercially available. Al- 
though investigators are using STMs 
to gain fundamental insights in physics, 
chemistry, and biology, the instru- 
ments have become invaluable for de- 
veloping applications in everything 
from computer technology to metal- 
lurgy to medicine. 

In 1988, for example, a team headed 
by Joseph Zasadzinski of the Univer- 
sity of California, Santa Barbara, used 
an STM to make an image of the wavy 
surface of a biological membrane made 
up of a phospholipid molecule known 
as DMPC. It is one of the surfactants 
that coat the human lung; the scien- 
tists believe the "ripple phase" they 
captured allows the lungs to expand 
with each breath, and that some pre- 
mature infants with breathing prob- 
lems actually lack the membrane. 

At Ford Scientific Laboratories in 
Dearborn, Mich., Robert Jaklevic uses 
STM to understand the arrangement 
of atoms on metal surfaces, with a 
view toward developing better ways of 
bonding two sheets of metal together, 
improving the performance of paint 
and other coatings, producing more- 
effective catalysts for the control of 
tailpipe emissions, and developing 
better adhesives. 

Using STMs designed and built at 
UCSB, scientists have even been able 
to see carbon atoms on an electrode 
before and after it was plated with 
silver—while the electrode was im- 
mersed in electroplating solution. The 
details gained about what is going on 
during an electrochemical process could 
help in the war on corrosion. 
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Last fall Praveen Chaudhari, IBM 
Research Division vice president, sci- 
ence, summed up this way: "The STM 
started as an attempt to solve a prob- 
lem in technology, became a science, 
blossomed, and now has many tech- 
nological applications." 

What the STM cannot do, however, 
is work well with nonconducting ma- 
terials, because it depends on electron 
tunneling. Biological specimens under 
the STM must therefore get a metal- 
lic coating, or be replaced by exact rep- 
licas made with the technique called 
freeze fracturing (as was the mem- 
brane discussed above). Similar re- 
strictions apply to any nonconductor. 

Enter the AFM—the atomic force 
microscope. It was invented by IBM 
Zürich's Binnig and Gerber in collab- 
oration with physicist Calvin Quate 
of Stanford University's E. L. Gintzon 
Laboratory. 

The AFM, like the STM, scans a 
surface by moving a tip along it one 
straight line at a time. But it is in 
actual contact with the material, and 
senses the minute forces that exist be- 
tween atoms. By analogy, it is like 
someone dragging a finger along a 
brick wall to sense its texture. 

The original AFM uses a diamond 
tip mounted on a tiny gold-foil canti- 
lever spring that can ride up and down. 
A small force is applied to the tip, just 
enough to keep it in contact with the 
surface, but not enough to cause dam- 
age. A typical force used is one-hun- 
dred-millionth of a Newton—about a 
millionth of a gram, or a million times 
smaller than a typical tracking force 
for a diamond phono stylus. And it 
happens to be about a million times 
smaller than the force your finger tip 
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The optical-lever atomic force 
microscope was invented 
independently by groups at IBM 
and UCSB. A laser beam bounces 
off a mirror mounted on the 
diamond tip and is picked up by an 
optical detector, which senses 
minute changes in position. 


Opposite page: Heinrich “Heini” 
Rohrer tweaks one of the early mod- 
els of the scanning tunneling micro- 
scope at IBM Zürich Research 
Laboratory. Below, a schematic rep- 
resentation of the STM's principle— 
atungsten probe with a sharp tip is 
moved along a surface so that the 
electron tunneling current remains 
constant. Result: The tip traces the 
hills and valleys of the atomic 
landscape. This page: Paul Hansma 
of UCSB holds the separable pieces 
of a small and portable combination 
STM/AFM. The base (in his hand) 
holds a three-way scanner on which 
is mounted the sample (the small 
black rectangle). The AFM head 
(top left) or the STM head (bottom 
left) rests on top of the three screws 
inthe base. 


must apply for its nerves to feel a 
surface. 

The interatomic forces sensed at the 
end of the tip cause the cantilever 
spring to deflect slightly, correspond- 
ing to the atomic structure. 

Professor of physics Paul Hansma, 
in the advance guard of AFM work, 
explains the technique in his UCSB 
lab near the edge of the Pacific. "When 
the tip goes over a bump it deflects 
up, and when it goes over a valley, 
it deflects down. So we don't need a 
conducting surface... we're just feel- 
ing it. But now we need a way to 
measure these deflections." 

The answer the inventors of the 
AFM provided has the simplicity of 
genius: They sandwiched the diamond 
tip and its gold spring between the 
sample and an STM tip. 

“We literally tunnel to the back of 
the metal cantilever,” Hansma ex- 
plains. “So as it rides across the sam- 
ple, if it goes up, it narrows the gap 
between it and the tunneling tip, and 
we see more tunneling current. Down, 
and we see less current. We kind of 
fake the electronics—the instrument 
thinks it’s doing tunneling, but it’s ac- 
tually measuring the deflections.” The 
result was to endow the AFM with 
atomic resolution. Positioning the tip, 
as in the STM, is accomplished with 
piezoelectric manipulators. 

How does one get a diamond tip so 
sharp that its tip is—ideally—just one 
atom wide? The approach, says UCSB’s 
Scot Gould, is not subtle: 

“Tn fact, it's not even very scientific. 
Paul goes down to a pawn broker and 
buys some cheap diamonds for five or 
six bucks. We put them between two 
steel plates and smash them, and get 


all these little shards. Then, under a 
microscope, you find one that looks 
good and pick it up with a little piece 
of string, to which the splinter clings 
electrostatically. If the shard is sharp 
enough, it will come to a point that is 
only one atom wide. If we get pictures 
without good resolution, we know the 
tip had too many atoms at its end." 

All of the microscopes, including 
STMs, that have been built in the 
UCSB lab were first modeled in wood 
to show the basic operating principles. 
Their craftsman is Barney Drake, a 
member of the team, who works from 
crude sketches. And they are all ar- 
rayed along a table in what Hansma 
calls *our museum." They resemble 
what one imagines Leonardo da Vin- 
ci's workshops might have turned out 
in similar circumstances. 


No more tunneling 


Tronically, much of the equipment 
here is plastered with little stickers 
reading "Electron Tunneling Group." 

“Its kind of a joke in our lab,” says 
Hansma, "because for the first time 
in my career I’m not involved with 
tunneling, and none of the AFMs we 
are now using has a tunneling head. 
We've abandoned that technique for 
something new—measuring the de- 
flection with laser light. 

"The new instrument is called the 
optical-lever AFM, and was invented 
for us by Sam Alexander here—we 
didn't know that people at IBM Re- 
search in Yorktown Heights [N.Y.] 
had gotten the same idea independ- 
ently before we did. It works much 
better than the tunneling AFM, so 
we've abandoned electron tunneling." 

The optical-lever AFM works by 


bouncing a laser beam off a small mir- 
ror mounted atop the diamond tip. 
Light reflected from the moving mir- 
ror is detected by a position sensor; 
minute deflections are amplified, or 
“levered,” by the geometry of the sys- 
tem so that the unit can detect a ver- 
tical change in a surface of only 0.1 
angstrom. 

The future of both these remark- 
able scanning probes—STM and AFM 
—seems virtually unlimited. In 1986 
Calvin Quate wrote about the STM 
in Physics Today: 

“When we review the history of the 
scanning electron microscope we learn 
that it evolved from an imaging de- 
vice to a system for writing the fine 
lines in integrated circuits. Some of 
us believe that the scanning tunnel- 
ing microscope will evolve in the same 
way... that one day [it] will be used 
to write and read patterns of molecu- 
lar size." 

Moreover, Quate wrote, “Опе day we 
hope to reach the point where it is pos- 
sible to manipulate individual atoms 
or molecules with the tip." 

In the short time since that predic- 
tion, the first steps to what could be 
called atomic-scale engineering have 
been taken. One group has placed a 
single atom onto a germanium sur- 
face; another pinned an organic mol- 
ecule to a site on a graphite surface. 

In a prophetic paper written in 1961, 
the late great physicist Richard Feyn- 
man foresaw what such a technology 
could mean. If we can some day ar- 
range atoms and molecules to our 
plan, he wrote, “we will get an enor- 
mously greater range of properties 
that substances can have, and of dif- 
ferent things that we can do^ ШШ] 
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DETROIT'S 

HIGH-TECH CARS 
FOR THE ‘90s 


By DAN McCOSH 


SS 5 4 
FORD SPLASH 


MERCURY CONCEPT 50. 


PLYMOUTH 
‘SPEEDSTER 


From the sleek, hot California Camaro 
sport coupe to the technology-ridden 
Chrysler Millenium to the fun-driving 
Ford Splash, Detroit displays a pot- 
pourri of eye-popping designs for the 
future at its annual auto show. 


STOPPERS 


at the first North American Interna- 

tional Auto Show in Detroit is any indi- 
cation, the future of the automobile just 
might not be a car. 

Manufacturers showed some 25 concept 


[:: array of concept vehicles unveiled 


vehicles at the recently expanded show, but 
what made this exhibition distinctive was 
the absence of the squashed-bubble stream- 
liners that never seem to make it to pro- 
duction. Instead, the concentration was on 
recreational and multipurpose vehicles that 
could function in several worlds. 

Ford demonstrated a futuristic four- 
wheel-drive off-road vehicle that had many 
of the features of high-performance sports 
cars. The Ford Splash, based on available 
front-drive components from the Ford Е 
tiva, had a dune-buggy-like presence accen- 


CHEVROLET XF-2 


tuated by removable panels in the roof. Cre- 
ated to celebrate the Mercury division's 50th 
anniversary, the sleek V6-powered Tempo- 
sized all-wheel-drive Concept 50 hatchback 
appears to be producible. 

Plymouth once again adapted a motor- 
cycle to the car business with its Speed- 
ster—a rear-engine rear-drive two-s 
It's the second such effort from Chry 
recent years, evidence that the concept is 
gaining some acceptance for production 

But the hottest pure sports car at the 
show was the Dodge Viper. It was inspired 
by Carroll Shelby and is strongly reminis- 
cent of his mid-1960s Shelby Cobra. The 
Viper packs a V10 power plant, currently 
being developed as a truck engine by 
Continued 
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CHEVROLET CALIFORNIA IROC-Z CAMARO 


Chrysler and modified for use intheViper. J^ 

The Viper's V10 shared the big-engine — 
spotlight with a new Lotus-engineered 
V12, which powers the two-seat ultra- 
luxury Cadillac Solitaire. / 

Even a pickup truck took a turn 
in the high-performance spot- 
light with the Chevrolet PPG 
XT-2 Pace Truck, with an en- 
gine based on the IROC-Z Ca- 
maro's 360-horsepower V6 and 
a suspension derived from the 
Corvette. 

A Camaro also provided the 
underpinnings for the Califor- 
nia IROC-Z Camaro, with gull- 
wing doors it is another trial bal- 
loon General Motors is flying to 
test the future of its rear-drive 
F-bodies. The concept Camaro's 
styling reportedly is close to the next 
generation of production cars. 

GM threw another ringer into the De- 
troit show with its Oldsmobile Silhouette, 
a plastic-body space-frame people mover in- 
tended to compete in the hot minivan mar- 
ket. In fact, the futuristic Silhouette is going 
into production this spring, along with Pon- 
tiac's Tran Sport and Chevrolet's All Pur- 
pose Vehicle. 
se, there are hints that the Olds 
rotech II, which is being considered for 


production, is powered by a supercharged 
version of the Quad 4 engine. 

Finally comes Chrysler's Millenium, 
strongly reminiscent of the Portofino show 
car demonstrated last year, but this time 
emerging as a test bed of safety devices. 
It features rain-activated windshield wip- 
ers, traction control, and even a microchip 
aimed at sobriety: An interlock prevents 
drunk drivers from starting it up. Gs) 
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The quiet diesel 


By DAVID SCOTT 


iesels are noisy, sluggish, 

and smelly—right? 
Yes, but a team of Aus- 
trian engineers has been 
working hard to over- 
come these shortcom- 
ings. The result is a startling new die- 
sel design from Steyr-Daimler-Puch 
that’s only guilty of the third offense. 
It’s intended to give the buyers of 
refined high-performance cars a fuel- 
efficient alternative to gasoline engines. 

“We've cut mechanical noise dramat- 
ically by acoustic encapsulation,” ex- 
plained Dr. Peter Egger, marketing 
engineer at the Steyr plant. “Packag- 
ing the entire engine in sound-deaden- 
ing metal is combined with an ad- 
vanced fuel-injection and combustion 
system that makes it much quieter 
than any ordinary diesel.” It's a com- 
pression ignition engine that doesn't 
sound like one, he claims, because it 
virtually eliminates the familiar clat- 
ter of diesel knock. 

"The injection system also gives 
snappier performance through im- 
proved combustion, which in turn re- 
duces exhaust emissions," Egger told 
me. "And fuel consumption is fifteen 
percent below that of most existing 
diesels, or about forty percent less 
than a modern gasoline engine of sim- 
ilar power.” 

To achieve the acoustic improve- 
ments, Steyr came up with an unusual 
monobloc cast-iron cylinder-and-head 
design that supports the main bear- 


[Continued on page 151] 


Exploded view of six-cylinder turbo- 
charged diesel engine (top) shows the 
iron cylinder block and separate cast- 
aluminum crankcase, which serves 
both as the oil sump and as a noise bar- 
rier. The cylinder head is enclosed in 
a sound-deadening shroud made from 
sheet-metal pressings. А cross section 
of the Steyr diesel (far right) shows its 
monobloc construction—the nonremov- 
able cylinder head is cast in one piece 
along with the cylinder block. Driven 
by an extra lobe on the overhead cam- 
shaft, the combination fuel pump and 
fuel-injector unit located at each cylin- 
der delivers fuel in two stages to com- 
bat diesel knock. Dropped into the 
engine bay of a Pontiac Firebird (right), 
Steyr's encapsulated diesel presents a 
neat package. 
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. CORDLESS PHONES- 
NOW THEY'RE 
COOKIN' 


Cordless phones, once a novelty, are now replacing conventional tele- 
phones in the home. To do it meant new FCC regulations and entirely 
new designs to increase security and battery life. 


he phone call is crisp 

and clear, like thous- 
ands of others Гуе made in 
the past. The conversation I’m 
having is rambling—but so 
am I as I roam from room to 
room. How? I’m using a cord- 
less phone that frees me from 
the usual telephone cord that 
ties me to a five-foot circle. Think 
that's no big deal? Think again. 

There's been a quiet rebirth of cord- 
less phones. They're no longer novel- 
ties but are convenient communica- 
tions devices that rival the models 
that have cords. To do that, engineers 
solved some problems plaguing earlier 
designs: how to make cordless phones 
sound better, be more reliable, oper- 
ate longer on a battery charge, and 
be free of “phone pirates"—people 
who use your phone line to place their 
long-distance calls. It took more than 
new electronics. It also took interven- 
tion by the Federal Communications 
Commission. 

The result is a cordless phone that's 
now taken seriously. “People are put- 
ting it on the coffee table in the liv- 
ing room and using it as a regular 
phone," says Ken Leland, a product- 
development engineer at AT&T. 

To find out how cordless phones 
have been changed, I spoke to Leland 
and other experts at several major 
cordless-phone manufacturers, as well 


112 | POPULAR SCIENCE 


By MARTY LEVINE 
Photo by John B. Carnett 


as officials at the FCC. What they had 
to say would surprise anyone who 
hasn't handled any of the new models. 


Energize them 


Early cordless phones began with a 
handicap that instantly harnessed 
them with a poor reputation: The 
phones had to use one of only five fre- 
quencies that were just above the upper 
range of the AM-radio spectrum. The 
channels were crowded, noisy, and sub- 
ject to a bevy of electrical interference. 
“The phones had been operating at 1.6 
to 2 megahertz,” says Julius Knapp, 
chief of the FCC’s Frequency Alloca- 
tions Branch. “There was a lot of 
interference.” 

But in July 1986 the FCC opened 
several more stretches of spectrum, in- 
cluding 10 channels at 46 and 49 meg- 
ahertz for cordless-telephone use. That 
doubled the number of available chan- 
nels, which eased crowding and, ac- 
cording to Knapp, allowed more reli- 
able communications. "There's less 
noise at the higher frequency.” 

With those changes cordless makers 
were free to create a competitive 
phone—similar in characteristics to 
all others—minus a cord. For AT&T's 
Leland the differences in cordless de- 
velopment started the day he first 
walked into the company’s product- 
development lab. “I was surprised to 
see a three-hundred-page manual de- 


tailing antenna and other component 
parameters,” he says. AT&T, along 
with most other cordless manufac- 
turers, has upgraded the voice coils, 
speakers, and other components that 
go into its cordless phone. 

Even with excellent voice quality, 
cordless phones wouldn't be elbowing 
aside conventional phones if manufac- 
turers hadn't solved another thorny 
problem: battery life. 

Because of the extended and varied 
use ofthe new portables, battery life— 
the useful time between charges— 
becomes extremely important. (The 
battery is recharged only when the 
handset is returned to its charging 
base.) One way to increase the battery 
life is to increase the size of the bat- 
tery. The more power it contains, the 
longer it takes to discharge. Another 
way is to decrease the amount of cur- 
rent needed by the phone. The lower 
the current drain, the lower the dis- 
charge rate. Most makers use both 
techniques to some degree. 

For example, AT&T changed from a 
button-type battery to a taller, cylin- 
drical shape for a quicker and deeper 
charging time. ^With the new battery 
design," explains Leland, “we're able 
to use a higher charge current." 

Panasonic has also worked on its 
battery design, with similar results. 
“We're getting up to three days between 
charges," says Mike Troetti, Panasonic 


Reach out and touch someone—but from a distance— with опе of the new high-quality cordless phones. 


national sales manager 
ting only eight hours before." 
All companies are using low-pow- 
er-consuming components in their 
phones, but AT&T has devised a power- 
miser circuit too. Its tric Һе circuit 
actually turns off the phone, s Le- 
land. While all portables consume en- 
because their receiver circuit 
st "listen" for an incoming call, the 
AT&T 5000 series cordless phone lis- 
for only a millisecond. If nothing 


e get- 


is received from the b the 
phone switches off again. "It's off for 
well over ninety percent of the time," 

ys Leland. Result: “We can get about 
a week of operation between charges." 

Technical improvements help keep 
cordless phones working better, but not 
farther. The FCC has limited the trans- 
mitter output of both the phone and 
base, so the maximum range between 
the two is about 1,500 feet. However, 
in practice most phones fade out well 


short of that range. But at almost one- 
third of a mile, that should be a big 
enough range for most people. 


Pirates and eavesdroppers 


As a phone spends more time away 
from its charging base, the possibility 
of phone pirating increases. Anybody 
with a portable phone that comes 

00 feet of your charging base 
could become a phone pirate. How? He 
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How to Talk to 
Nine Boat Companys 
With One Free Phone Call 


Until recently, buyinga су 
boatandgettingit Ws 
to the water took a 
lot of commitment. 
Pick a boat brand. 
Pick a dealer. Pick an 
engine. Pick a trailer. 
z Pick a finance company. 
"xg! Pick a marine insurer. Pick! 
Pick! Pick!... It was enough to 
turn a lot of people off. Now the 
à OMC Boat Group, with a stable 
of nine of the finest names | 
in boating and a network 
of more than 2100 marine ^ 
omccobrae dealers nationwide offering 
everything from aluminum fishing за 
skiffs to luxurious, live-aboard, [| 
wide-body cruisers, has taken 
much of the hassle out of boat 
buying. Call us toll free, tell us 
the kind of boating you're 
interested in, and we'll direct 
you to one or more professional 
marine retailers in your area with 
a range of complete, water-ready models to 
fit your brand of water action. 


Seaswir| 


FOUR WINNS/LOWE/STRATOS/SUNBIRD/HYDR 
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All OMC Boat Group 
packages feature the power 
of OMC, one of the world’s 
leading producers of marine 
propulsion systems for 60 
years, including reliable, 2 
corrosion-resistant ОМС Cobra? 
and OMC King Cobra? stern drives, 
5а rugged and dependable Johnson? 
and Evinrude? outboards, 
and space saving OMC 
Sea Drive? systems. = 
OMC Boat Group Dealers 
not only have your boat, 
but have affordable prices, 
on-the-spot financing 
and insurance for qualified 
Sr buyers, boating accessories and 
UR WINNs apparel, and marina services all 
under one roof. Boating’s always 
been fun. With one free 
phone call we'll help 
make it convenient, af- 
—  fordable and hassle-free. 


тже ТНЕ "ВОАТ GROUP 


925 Frisbie Street, Cadillac, MI 49601 


OMC Sea Drive* 
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A tiny subculture of lathe 
craftsmen do what is called 
ornamental turning. The re- 
markable machines they use, 
called Holtzapffel lathes, date 
from the 19th century. Few 
exist today; those that do sell 
for astronomical prices. Now 
one enthusiast has overcome 
the problem: He's making 
modern renditions. 


ULTIMATE 
TATHE 


By P. D. UNGERER 
Photos by John B. Carnett 
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t’s been called the ultimate 
tool, a wondrous machine 
capable of producing exqui- 
site objects as no other ma- 
chine can. 

In this age of technologi- 
cal marvels, it is startling 
to realize that it was in- 
vented in 1794 and last manufactured 
in 1914—although the Lawler Gear 
Corp. in Raytown, Mo., is now produc- 
ing a modern version on a limited- 
edition basis. 

It is the Holtzapffel (Hoe-saw-fel) or- 
namental turning lathe. It is to tools 
what the Lamborghini is to autos, what 
Fabergé is to jewelry. 

Through a plethora of ingenious 
mechanical devices and hundreds of 
cutters, the Holtzapffel ornamental 
lathe allows practically any embellish- 
ment imaginable—in practically any 
plane—to be incised into a turned work 
while it is on the lathe. Highly orna- 


mented turned objects were created 
long before the Holtzapffel machine, 
but they were turned on a conventional 
lathe then removed from it, and the 
surface embellishment added by hand. 


Founding father 


John Jacob Holtzapffel, the lathe's 
inventor, was an engineering genius 
from Alsace who settled in London in 
1792. Holtzapffel and his descendents 
produced these incredible machines 
throughout the 19th century. Other 
companies turned out similar lathes 
at the zenith of their popularity, but 
the Holtzapffels made more than all 
the others put together—maybe 5,000 
in all. Today only a few are known to 
exist—estimates range from 300 to 
500—and many are in museums. Very 
few are still used. 


One that is, Holtzapffel lathe No. 
2325, manufactured in 1877, is owned 
by Ed Hernandez of New Orleans, La. 
He searched for years for a machine. 
He finally found one in London and 
outbid 75 people at an auction. 

Frank Knox in New York City owns 
No. 2023, made in 1853. It was located 
for him by an English member of the 
Society of Ornamental Turners. The 
lathe arrived at Knox's midtown Man- 
hattan studio in 1963 in a crate that 
weighed 3,600 pounds. Today the brass, 
steel, and mahogany marvel shares his 
12-by-18-foot studio with a Shopsmith 
and Knox's impressive collection of ex- 
otic hardwoods. At 86, Knox contin- 
ues to pursue the lathe's limitless 
possibilities. 

Daniel Brush, a New York artist, has 
three Holtzapffel lathes and a similar 
Evans lathe operating in his Manhat- 
tan loft. One belongs to his six-year- 
old son. *He is beginning to treadle on 


it," Brush reports. *He's an amazing 
mechanic" Brush owns the last and 
most complete Holtzapffel lathe made, 
as well as the earliest recorded. Parts 
of a fifth ornamental lathe, now un- 
dergoing painstaking restoration, lie 
on a tarp on the floor. 

What spurs these collectors? 

Says Hernandez: “I could spend the 
rest of my life working with the lathe 
every day. My children and their chil- 
dren and their children's children could 
do the same, and none of us would have 
to duplicate a design or decoration un- 
less we chose to." 

How is that possible? 

“Because,” Hernandez goes on, “the 
usual lathe, while one of man's oldest 
and most versatile tools, is limited. Ma- 
terial can only be shaped or decorated 
in the direction the material is rotat- 


ing. The Holtzapffel goes way 
beyond that." 

The machine's versatil- 
ity comes from the bril- 
liant way that Holtza- 
pffeldesignedthehead- 4 
stock and the tool rest. а 
Both—along with their 
various components— 

can be powered. Three 
basic modes of operation 
result: 

* The work can revolve 
while the tool is held sta- 
tionary, as in conventional 
wood turning. 

* Orthe work can be held 
stationary while the cutter [8 
revolves. 

* Orboth can move in tan- 
dem, as when you're cutting 
threads on a metal-turning 
lathe. 

Continued 


Artist Daniel Brush (opposite page) 
works in ivory. The exquisite pieces 
below were designed and made by 
him. Trim is 24-karat granulated 
gold. A purist, Brush has not mo- 
torized his ornamental lathes. He 
runs them by treadle for better 
control. (The geometric pattern 
above and those on the following 
pages are from a book written by 
Holtzapffel, the lathe's inventor.) 
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“No single attachment converts an 
ordinary lathe to an ornamental lathe," 
writes Frank Knox in his book, Orna- 
mental Turnery, published in 1986. “So 
it's difficult to discuss them in any sen- 
sible order of priority" He opts to ex- 
plain the tool rest first. 

While a conventional wood-turning 
lathe's tool rest is merely a platform 
on which to steady the hand-held cut- 
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Frank Knox, at age 86, creates in- 
tricate pieces on his Holtzapffel 
lathe. The lathe's lead screw (see 
text) is in the foreground. The in- 
dexing plate (also in text) is the 
circular affair behind the headstock 
ringed with four rows of holes. At 
center right a belt (running from 
the overhead drive) wraps around 
the pulley of a cutting frame, acti- 
vating the cutter. 


ting tool, an ornamental lathe has a 
slide rest similar to that of a metal 
lathe. A slide rest is a complex device 
that can move laterally along the ways 
of the lathe. It carries a tool holder that 
can move laterally along a lead screw, 
as on a thread-cutting metal lathe. 
A Holtzapffel lathe comes with a set 
of 16 brass gears that, in various com- 
binations, can connect the lead screw 


to the headstock spindle, thus moving 
the tool holder (and the cutter it holds) 
at a fixed rate relative to the rotation 
of the work turning in the spindle. 
With the work rotating and the tool 
traveling laterally, you can cut spirals, 
for example, along the length of your 
work, “It lets you cut threads to micro 
tolerances,” Hernandez says: up to 40 
threads per inch. Or you can carve a 
long, lazy spiral that makes one com- 
plete revolution over a distance of seven 
inches. 


Cutting tools 


Frank Knox owns a three-drawer 
mahogany box made by John Jacob 
Holtzapffel himself. In the box are 
rows of bits and cutters—650 in every 
conceivable size and shape. When 
Knox’s lathe and cutters arrived, his 
English colleague who had arranged 


the purchase sent a note with this ad- 
vice: “Retire and teach your wife to 
Sharpen the cutters" They must be 
kept razor sharp; you can't sand orna- 
mental turnings. 

Some of the bits revolve, like con- 
ventional drill bits, but they're shaped 
to create decorative elements—tiny 
pearls, for example, or stepped dimples. 
The cutters are like chisels. For many 
operations they are powered, and when 
used that way they may whirl in a cir- 
cle around a fixed axis. 

The cutter or bit is held in a cutting 
frame, which in turn, is held by the 
tool holder on the slide rest. Hernan- 
dez's machine came with 20 cutting 
frames. 

Depending upon what cutting frame 
you use, the bits and cutters can be 
driven vertically, horizontally, or at any 
intermediate angle relative to the 
work. 


Overhead drive 


For operations that require the cut- 
ter to be powered, the power comes 
from a belt-and-pulley overhead-drive 
mechanism that Knox likens to a den- 
tist’s drill. A belt runs from the trea- 
dle and flywheel under the lathe (or 
from the motor added by most contem- 
porary ornamental turners) to a cyl- 
inder on the overhead drive. From the 
cylinder a second belt drops down to 
wrap around pulleys on the cutting 
frames. 

While the cutter is rotating, the 
work may be held stationary in the 
headstock. This is accomplished with 
the brass indexing plate: The head- 
Stock has a stepped pulley and on its 
face are rows of evenly spaced holes; 
these accept an index pin. When en- 
gaged, it holds the headstock, and thus 
the work, stationary. Moving the index 


pin to a new hole rotates the work to a 
new position a fixed distance from the 
first. 

The indexer on Ed Hernandez's ma- 
chine contains six concentric rings of 
small holes (one of 96 holes, another 
of 112, on through 120, 144, 192, and 
240 holes). Using these holes, the 
turner can set equally spaced (or un- 
equally spaced, for that matter) "stops" 


so that a pattern can be repeated. Ro- 
settes, for example, could be incised 
around it. If you want 16, you can use 
the 96-hole ring and skip six holes each 
time you move the index pin. If you 
want 30, you might choose the 120-hole 
ring and skip four holes with each 


move. 
The headstock also takes dozens of 
Continued 


This trophy cup, from the mind 
and lathe of Frank Knox, is made 
of wamara wood from Guyana. 
Handles are of pink ivory wood 
interlaid with a darker wood for 
strength. The trim? Remarkably, 
Du Pont's Corian, a synthetic mar- 
ble. Knox considers the off-white 
Corian color a fine ivory substitute. 


APRIL 1989 | 119 


chucks that permit the work to be held 
in almost any conceivable position. 
One, for example, can hold a lead pen- 
cil by each end while the body is dec- 
orated. Another, the eccentric chuck, 
has a spindle that can be offset from 
the lathe's own spindle. 
A geometric chuck has 
spindles connected by 
an intricate arrange- 
ment of planetary gears. 
With it the tool remains 
stationary, but the work 
moves so that an epicy- 
cloidal curve is carved 
on it, similar to the lines 
made by a child’s Spi- 
rograph toy. 


The elliptical chuck lets you turn an 
oval shape on a lathe; and you can or- 
nament the oval. 

In the cluttered office from which 
Ray Lawler runs the Lawler Gear 
Corp., he picks up a small oval bowl 
that lies among the 
books and sample turn- 
ings on the bed of his 
latter-day ornamental 
lathe, the prototype for 
the production run he is 
currently completing 
(see sidebar). The bowl's 
rim is decorated with an 
evenly spaced pattern of 
scallops and dimples. 
“How do you equally di- 


MODERN MECHANICAL MARVEL 


In a 1976 issue of Fine Woodworking maga- 
zine, Ray Lawler, a longtime woodworking hob- 
byist, read of a machine and craft he had never 
heard of before. The article was about Frank 
Knox, his Holtzapffel lathe, and the exquisite 
ornamental turnings Knox produces. “It was 
just fascinating," Lawler (left in photo) said; 
his voice still edged with awe. 

Years passed before the bug gnawing at 
Lawler bit hard enough to make him act. Being 
the owner of a custom gear-making shop, 
Lawler's route to own- 
ing an ornamental lathe 
was not the usual 
search for an original. 
"We were in a slow pe- 
riod,” Lawler recalled. 
“My Dad and | really 
wanted a lathe to play 
with. So we decided to 
make one." They also 
decided to see if they 
could sell three or four. 
Word got out and soon 
they had orders for 15. 

“Frank Knox was the 
only man in the world | 
knew of who did orna- 
mental turning," Law- 
ler related. “So | called 
information in Manhat- 
tan and asked for his 
number. | got it and | 
called.” 

Lawler learned that 
the Holtzapffels had 
written five books on 
the lathe and turning 
techniques, two of 
which have been reprinted by Dover Publica- 
tions. The books contain wonderful drawings 
of the machine, but give not a single dimen- 
sion. So Lawler went to New York. “Не spent 
two days in my studio with a micrometer and 
a camera," said Frank Knox. On the same trip 
Lawler visited Daniel Brush and his ornamen- 
tal lathe collection. That was in 1984. 

The Lawlers finished their prototype lathe 
in 1985, It is a beautiful machine, made of 
polished steel, cast bronze, and mounted on 
mahogany legs. (The 15 orders, delayed by 
consistently heavy demands on Lawler's pro- 
duction machinery, will be filled this spring.) 


The Lawler lathe embodies several design 
changes. Of course it is motorized rather than 
having a treadle as the old ones originally did. 
It is also larger; it can hold work up to 36 
inches long (compared with about 22 inches 
for a Holtzapffel lathe). “Тһе material they were 
made for was ivory," Lawler explained, “апа 
the ivor) pieces were not big. Today most turn- 
ers use exotic woods that come in larger 
pieces." 

On the Lawler lathe the lead screw runs the 
length of the lathe bed. 
“The original machines 
had a lead screw only 
about eight inches 
long. If you had a long- 
er piece, you'd have to 
move the slide rest 
down and start work 
again," Lawler said. 

Because the slide 
rest moves over a longer 
length, so do the cut- 
ters. And the overhead 
drive that powers them 
must do the same. Law- 
ler solved the problem 
by adding a vertical up- 
right (left in photo) to 
the back of the slide 
rest, which moves in 
tandem with the tool 
holder. The pulley on 
the horizontal crossbar 
atop the upright thus 
can be always above 
the cutter. A counter- 
weight on the main 
upright keeps the belt 
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in proper tension. 

None of this is patented. "Nobody else would 
be stupid enough to try making опе,” Lawler 
quipped. 

The Lawlers made sure to keep many as- 
pects of their lathe identical to the Holtzapffel 
originals. One reason: Those Holtzapffel books 
describe thousands of different ornamentations 
that can be produced using different combi- 
nations of components. By keeping critical di- 
mensions the same, Lawler lathe users also 
can use these books. “We're lazy hillbillies,'" 
said Calvin Lawler with a grin. “Ме didn't want 
to write an owner's manual."—V. E. Gilmore 


120 | POPULAR SCIENCE 


vide an ellipse?” he asks rhetorically. 
“A circle is easy to divide. With an el- 
lipse the radius is ever-changing, so the 
spaces must be ever-changing. A de- 
vice called a compensating index does 
that.” 


Victorian status symbol 


The remarkable thing about a Holt- 
zapffel lathe is that almost infinite per- 
mutations are made possible by all 
these components—and far too many 
others to mention. In Victorian Eng- 
land the lathes were such status sym- 
bols that some wealthy people bought 
them for their parlors. “They were even 
called parlor lathes,” Ray Lawler re- 
ports. “People would hire craftsmen to 


entertain at parties.” 

"It's said that you could buy a row 
oftenement houses in London for what 
you had to pay for a lathe," says Cal- 
vin Lawler, Ray's father and another 
ardent admirer of the machines. For 
an original Holtzapffel today—if you 
could find one for sale—you'd pay 
$15,000 to $20,000, according to Ray. 
He set the price of his at $8,000 a copy 
for the first production run. 

“Неге we are with all the advantages 
technology permits us. Still, produc- 
ing the machines has been one of the 
most demanding challenges we've ever 
faced," he says. "It gives you some sense 
of Holtzapffel's genius considering the 
technology he had to work with." 

Ed Hernandez echoes that: "It simply 
isone ofthe most complex and brilliant 
inventions the world has ever seen. It is 
truly the ultimate tool." 
Frank Knox sells copies of his illustrated book, Ornamental 
Turnery,for $24. Address orders to him at 2 Tudor City PI., 
Apt. GG S., New York, М.Ү. 10017. 

Dover Publications (New York, N.Y.) has reprinted two vol- 
umes of original Holtzapffel books: Simple Turning, Princi- 
ples and Practice and The Principles and Practice of Orna- 
mental or Complex Turning. 


For information on the Lawler lathe, write to Lawler Gear 
Corp., 10220 E. 65th St., Raytown, Mo. 64133. 


Aquanautics' director of engineering Dr. Sam Mohanta (left) and Dr. John B. Kerr, senior scientist, study а model of an 
experimental molecule that binds oxygen. Dissolved in fluid, it circulates throughout the artificial gill. 


EMERYVILL 
A device evolving in the lab contains a $5 Aquanautics Corp., a 


* ; e à small biochemical research com- 
rier fluid that mimics fish blood—it ex- pany, brew their own coffee in a 


tracts oxygen from seawater. The carrier mol- machine outside the main laboratory. 
v The coffee station is one of my first 

ecules can also draw oxygen out of beer and stops on a recent visit. While filling 
— o ace : ; my cup, I notice a bar graph pinned 
packaged foods, preventing spoilage. to the wall. Below the bars, which re- 
cord the opacity of variou 


fluids," are names. Bruce is on Vhe 
are these carrier fluids?” 1 
Bruce Zenner, a biochemist and Aqua- 
nautic’s chief scientist. “In this case, 
they’re coffee,” he say 

Zenner, who attends “board meet- 


car 


ings” at a nearby windsurfing area is 


nonetheless a busy man who can ap- 
preciate a chemical like caffeine, and 
he and his colleagues probably have 
better things to do than measure the 
relative strengths of their brews. But 
car fluids are clearly uppermost 


in their minds. Because, in addition 
to coffee, they're conducting research 
on synthetic chemicals they've nick- 
By DAWN STOVER named “pseudoglobins.” Like hemoglo- 
Photos by Marc Geller Continued 
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bin, the substance in blood that ab- 
sorbs oxygen in the lungs and carries 
it throughout the body, pseudoglobin 
contains oxygen-binding molecules. 

Pseudoglobins with the greatest af- 
finity for oxygen are useful as scaven- 
gers: They can remove oxygen—an 
agent of decomposition—from foods 
and beverages. But perhaps even more 
useful are pseudoglobins that act as ox- 
ygen carriers. They not only bind with 
oxygen, but also can be induced to re- 
lease it in another location. A system 
in which carrier molecules extract oxy- 
gen from air or wa- 
ter and deliver it to 
an oxygen-consum- 
ing cell is analo- 
gous to an animal's 
circulatory system. 
That’s why Aqua- 
nautics calls the 
system an artificial 
gill. 


Artificial gill 


SEAWATER IN 


Submarine-size 
sponges 

When I first 
heard about the 
gill, I imagined 
something scuba 
divers might wear 
on their backs—an 
underwater breath- 
ing machine. That 
was Aquanautics’ 
original plan. 

The company 
was formed in 1981 
to pursue marine 
technology and im- 
mediately bought 
a wetsuit company. Soon afterward 
Aquanautics executives spotted an ar- 
ticle about two researchers at Duke 
University’s Marine Laboratory. Dr. 
Joseph Bonaventura, working with his 
wife, Celia, had mixed some of his own 
blood into a polyurethane sponge. The 
Bonaventuras discovered that the he- 
moglobin impregnating the red foam, 
which was later named a Hemosponge, 
stayed active and was able to absorb 
oxygen. 

Aquanautics bought the Hemo- 
sponge patents from Duke and sent 
Zenner, the first scientist hired, to work 
with the Bonaventuras. N. Ross Buck- 
enham, Aquanautics’ 31-year-old pres- 
ident, recalls that one of the team’s first 
assignments was to calculate the size 
of a Hemosponge needed to supply ox- 
ygen to a submarine. “They figured out 
the sponge would have to be bigger 
than the submarine towing it,” says 
Buckenham. 

The scientists were discouraged, but 
convinced that blood was the key to a 
new oxygen-extraction method. What 
about fish blood? they asked. It’s 
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pumped across a membrane to pick up 
oxygen, sent to the tissues to unload 
the oxygen, and returned to the mem- 
brane to reload. Zenner knew he could 
make a circulating fluid that would 
grab oxygen. What he needed was a 
way to make it let go. 

In the human body an increase in 
the blood’s acidity loosens hemoglobin’s 
grip on oxygen when it reaches the tis- 
sues. Electrochemists, working with 
Zenner, found a second way to regu- 
late hemoglobin's affinity for oxygen 
—with electricity. 


OXYGENATED CARRIER FLUID 


Detail (above) shows the molecular in- 
teractions occurring in the gill (top). 
Seawater (green) and a carrier fluid 
with an affinity for oxygen (red) enter 
a cartridge, where they exchange gases 
across a membrane. The carrier mole- 
cules, bound to oxygen culled from the 
seawater, travel to the anode of an elec- 
trochemical cell, which provides the 
energy needed to "switch off" their 
oxygen affinity. Oxygen bubbles out 
and is separated from the liquid. The 
fluid returns through the cell's cathode, 
which switches its affinity back on. 


The first experiments were with an- 
imal hemoglobin. *But hemoglobin's a 
huge molecule,” says Buckenham. “It 
does a lot of things in your body other 
than binding oxygen." So the scientists 
worked with hemes, the four iron- 
containing molecules in hemoglobin 
that are bonded to the globin protein. 
Finally, theresearchers began making 
their own oxygen-binding molecules. 

Like heme, the synthetic molecules 
have a metal core—maybe cobalt or 
manganese (Aquanautics isn't telling). 
Attached to the central metal are 
five organic mole- 
cules, with a sixth 
site available for 
oxygen to bond. 
The fake hemes are 
about the size of 
genuine ones, ex- 
plains Zenner, “and 
they’re very water- 
soluble.” 

I inspect a tube 
of fluid containing 
one of the artificial 
carriers. It looks 
like blood, only 
darker. “Our carri- 
ers are much more 
concentrated than 
hemoglobin,” Zen- 
ner says. 

Over the last few 
years the research- 
ers have spent most 
of their time screen- 
ing oxygen car- 
riers—more than 
200 in all. The big- 
gest challenge re- 
maining is to improve the carriers’ 
longevity—by adding protective molec- 
ular clothing. The carriers last about 
a month, says Buckenham. “Like the 
oil in your car, we have to change the 
fluid in our system because it wears 
out.” (Human hemoglobin wears out 
too. It’s replaced every few months.) 

The carrier fluid is the most impor- 
tant component of the artificial gill (see 
drawings). But there are two others: 
the membrane, where oxygen diffuses 
from seawater into the carrier; and the 
electrochemical cell, where the carri- 
er's oxygen affinity is turned on and 
off. 


Reinventing nature 


When Zenner and his colleagues 
abandoned the Hemosponge and in- 
stead began developing a circulating 
system, they were following nature's 
lead. They're doing that again as they 
study the gill’s membrane. “When you 
come up against roadblocks, it's amaz- 
ing how you can go back and look at 
what nature has done to solve these 
problems," says Buckenham. “It’s use- 


fulto see how a fish membrane is struc- 
tured to get the maximum amount of 
oxygen from the smallest volume of 
seawater" 

Most of the membrane cartridges 
Aquanautics has tested are sold by hos- 
pital suppliers for oxygenating blood 
during cardiac-bypass surgery. From 
a distance, some cartridges look like 
bundles of thin spaghetti. Others look 
like skeins of tightly wound string. Ei- 
ther way, they contain oodles of tiny 
hollow fibers “made in a fashion that's 
similar to the way they make Gore- 
Tex," Zenner ex- 
plains. "They're 
stretched, and this 
creates microvoids; 
they look like 
stretch marks." The 
microscopic holes 
repel water and 
hydrophilic (wa- 
ter-loving) mol- 
ecules, but allow 
oxygen to pass. 

Next to the gill 
apparatus in the 
lab, a tank that 
looks like a large 
water heater oxy- 
genates "seawater" 
(it's really Instant 
Ocean, a product 
made for aquar- 
iums). The sea- 
water, pumped 
through the core of 
the membrane car- 
tridge, seeps out 
around the fibers, 
which are filled 
with carrier fluid, and oxygen diffuses 
into the carrier. 

The oxygenated fluid then flows to 
the electrochemical cell, which is *like 
your car battery in reverse," Bucken- 
ham explains. "Instead of generating 
power like a battery does, you actually 
put electricity into the cell.” 

The fluid goes first to the cell's anode, 
where an electron is removed from the 
carrier molecule. That lowers its affinity, 
releasing the oxygen. The fluid and ox- 
ygen bubbles travel to a phase separa- 
tor, where they part company. The 
carrier fluid goes back to the electro- 
chemical cell—this time to the cath- 
ode, where it gets back the electron it 
lost. That puts the molecule back into 
its high-affinity state. 

The scientists are still looking for 
ways make it easier to switch the car- 
rier molecules on and off. For exam- 
ple, they've designed their own elec- 
trochemical cell. It's the same size as 
commercially available units, but has 
more than twice the surface area. 

Aquanautics tested an artificial-gill 
prototype in January 1988. It was 


hooked to an aluminum-air battery 
that needs oxygen to operate. “We 
wanted to show that we could get more 
energy out of the system than we put 
in," says Zenner. The demonstration 
was a success. “We were able to con- 
tinuously produce more than twice as 
much power as was consumed by the 
gill," reports Dr. Sam Mohanta, Aqua- 
nautics' director of engineering. 
When Aquanautics filed its first pa- 
tents on the switching system, the gill 
took a kilowatt of energy to produce 
one liter of oxygen per minute (enough 


Mohanta and Kerr toast Aquanautics' synthesis of oxygen-binding molecules. 
Called Longlife, the molecules could be used to filter oxygen out of beer be- 
fore packaging or be incorporated in caps to keep bottled beer fresh. 


for two people at rest). By July 1988 
energy consumption had been reduced 
from 1,000 watt-minutes per liter to 
25. And the resulting oxygen was at 
least 98 percent pure, says Mohanta. 

Theoretically, energy consumption 
could be reduced to 10 watt-minutes 
per liter, the company claims. That's 
far more efficient than electrolysis 
(breaking water into hydrogen and ox- 
ygen), which has a theoretical energy 
consumption of 376 watt-minutes per 
liter and an actual consumption of 
about 600. Cryogenic (low-tempera- 
ture) processes are more efficient — 
anywhere from 35 to 100 watt-minutes 
per liter—but only on a large scale. 

Cryogenics are used to separate ox- 
ygen from air, and the artificial gill can 
do that too. Air contains about 30 times 
as much oxygen by volume as does 
water at the same temperature and 
pressure, so it's even easier to make 
an artificial "lung" than a gill. In fact, 
the same basic technology can be used 
for a variety of applications: 

ө Underwater vehicles. At one time, 
the US. Navy envisioned an unmanned 


torpedolike vehicle that could cruise 
around the ocean, listening for enemy 
submarines. “It would be very much 
like a fish,” says Buckenham. “It would 
breathe water, extract oxygen from the 
water, and use that oxygen to propel 
itself. Of course, you’ve got to take 
down a fuel that will combust with 
oxygen.” 

* Underwater stations. “If you put a 
battery under the ocean, it will only last 
a few days,” says Buckenham. That’s 
why the Navy is interested in con- 
structing outposts powered by oxygen- 

consuming fuel 
^ cells. A gill placed 
on the bottom of 
the ocean could be 
used to operate 
equipment for sur- 
veillance or oceano- 
graphic surveys. 

* Personal med- 
ical devices. Aqua- 
nautics wants to 
build respirators 
that would emanci- 
pate outpatients 
from bottled oxy- 
gen. "The ideal size 
would be some- 
thing like this," 
says Buckenham, 
holding up a book. 
"You could put a 
battery pack in, 
strap it to your 
waist, and be able 
to walk around for 
three or four 
hours." 

* Industrialoxy- 
gen. Blowtorches burn oxygen and 
acetylene to produce high-temperature 
flames for welding and cutting. They 
consume huge quantities of oxygen. 

© Life-support systems. The gill 
could provide oxygen for breathing in- 
side a submarine, aboard an aircraft 
at high altitudes, or during chemical 
warfare. At NASA's request Aqua- 
nautics has also investigated the pos- 
sibility of using a gill on Mars. Oxy- 
gen is even rarer there than in the 
ocean—it’s less than 0.3 percent ofthe 
atmosphere. But a feasibility study 
done by Aquanautics claims it's possi- 
ble to extract oxygen on Mars. 


The ugly ducklings 


Aquanautics rejected most of the 200 
or so molecules tested for possible use 
as carriers. ^We realized that there was 
going to be a range of oxygen affinities 
that were appropriate for use as an 
oxygen production system, and that too 
high an affinity was not good," says 
Zenner. High-affinity carriers act like 
magnets; it requires great energy to 

[Continued on page 146] 
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DECK UNDER 
GLASS 


: molem Tame a Башга Cali- This problem-solving redwood deck rises over 
ornia hillside for outdoor living yet aps È i > 

pr the panoramic view of the a steep hillside in Southern California. A 
Pacific Ocean overlooking a golf course tempered glass rail preserves the view while 
Complicating the situation: prevailing К ps х 
winds that could make sunning and it shelters the deck from prevailing winds. 
alfresco dining on the deck windy Your own problem-solving deck could win 
propositions. The owners of the home, 3 б 

а 20-year-old Spanish-style tract house, you $1,000 in our exclusive contest. 

also didn't want simply a basic square 

deck By RICHARD L. STEPLER 


Solution: A dramatic, irregularly 
shaped multilevel redwood deck with 
a tempered glass railing that shields 
the deck from onshore breezes yet does 
not hide the view 

Designer Dana Nadeau of Capi- 
strano Beach, Calif., took advantage 
ofthe apparent drawbacks of the site— 
an irregularly shaped lot as well as 
the steep terrain—to create a deck 
with several le and irregular an- 
gles, avoiding the look of the basic 
square or rectangular deck 


Defining levels 

The deck's several levels are defined 
by differing orientations of the 2x6 
redwood decking; this adds visual in- 
terest and defines deck areas, as well 


Continued 


PHOTOS BY MARK BECKER 
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Glass railing retains the view (below) yet provides shelter for the spa 
(above). Deck levels are defined by differing orientations of decking. 


Before view (facing page) reveals the steep hillside the deck reclaims. 


as aids in preventing tripping acci- 
dents. The deck's lowest level, down two 
steps from the main section, is actu- 
ally cantilevered over the hillside. The 
second section is built at ground level. 
А third, raised section wraps around 
the spa, which is also built on ground 
level (see floor plan on a following 
page). 

The decking and all visible wood is 
redwood. The clear and select grades 
used are free or relatively free of knots 
and show streaks of lighter colored sap- 
wood. The understructure of the deck 
is constructed of fir and pressure- 
treated fir. 

The deck was built in segments, with 
the cantilevered section first. It's sup- 


ported on 4x4 posts set into 12-inch- 
diameter concrete piers that are dug 
54 inches into the hillside. The concrete 
piers were poured into Sonotube forms. 
The posts support 4x 12 headers, which 
in turn support the 2x8 joists under 
the 2x6 deck surface. Galvanized joist 
hangers reinforce the construction. 
Cross bracing for the support posts is 
also 2x6. 


Construction tips 


The deck railings are 46 inches high. 
Upright posts, double-lag-bolted to 
the face of the deck, are dadoed to 
hold tempered glass inserts and are 
capped with 2x6 vertical-grain red- 
wood. Shorter, alternating sections of 
vertical redwood slats break the visual 
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Though it ap- 
pears to float 
from above, deck 
is firmly anchored 
to the hillside 
when seen from 
below (top). 
Twelve-inch- 
diameter concrete 
footings (poured 
in Sonotubes) sup- 
port 4 x 4 posts. 
Cross bracing 
members are 
2x6s. Vertical sup- 
ports for glass are 
double-lag-bolted 
to deck edge (left). 
Posts are dadoed 
to accept glass in- 
serts, as are 2x6 
top caps (below). 


monotony of the glass and help to 
define the deck areas. 

The ground-level section of the deck 
is supported on 4x4 pressure-treated 
joists, which rest atop concrete piers 
(see section drawing on the facing 
page). A third, raised section built 
around two sides of the Sundance 
acrylic spa hides the plumbing and 
electric service, as well as provides easy 
access to the whirlpool. The spa, which 
has its own redwood surround, was 
simply set in place and the deck was 
built around it. A redwood lattice pri- 
vacy screen completes this section of 
the deck. 

All exposed redwood is finished 
with Watco oil-based semi-transparent 
stain. us 


WIN $1,000 
WITH YOUR 
PROBLEM- 

SOLVING DECK 


Have you builta deck recently or are you plan- 
ning to add one to your house soon? PoPULAR 
Science and the California Redwood Associa- 
tion are looking for the best decks in the United 
States. We will award one grand prize of 
$1,000 plus four other cash prizes. The win- 
ning decks will be featured in a future issue 
of POPULAR SCIENCE. 

Only decks that use redwood in their con- 
struction qualify, and the deck must solve a 
problem: provide access from the house to the 
yard; include built-in storage for sports or bar- 
becue gear; surround a swimming pool or spa. 

If you need help designing a new deck, send 
$1 to the California Redwood Association (ad- 
dress on coupon below) for a Deck Builder's 
Starter Kit. It includes an idea booklet, a man- 
ual on deck construction, and several tip sheets 
on specific projects such as building decks 
around hot tubs or over concrete slabs and add- 
ing benches and planters. 

Here are the details of the POPULAR SCIENCE/ 
California Redwood Association Problem- 
Solving-Deck Contest: 


* PRIZES: A check for $1,000 goes to the 
grand winner. In addition, there are two sec- 
ondary awards of $500 and two third-place 
prizes of $300 each—a total of five prizes. 
All five decks will be featured ina future issue 
of POPULAR SCIENCE. 


* HOW TO QUALIFY: Your deck must use 
redwood in its construction, preferably for all 
visible surfaces. Other materials may be used 
for structural support, as in the example deck 
on these pages. Your deck should be functional 
as well as good-looking and should solve at 
least one problem: conceal an eyesore, pro- 
vide privacy, tame a difficult site. Decks built 
since July 1988 are eligible if they meet the 
above criteria, have not been published else- 
where, and can be attractively photographed. 
Employees of PoPULAR Science and the Cali- 
fornia Redwood Association are ineligible. 


* HOW TO ENTER: Fill out the entry coupon 
or list all information the coupon calls for on 
a separate piece of paper. Enclose at least 
one clear photograph (a black-and-white or 
color print preferred, but a color slide is ac- 
ceptable). Include a dimensioned drawing call- 
ing out the nominal sizes of each redwood 
member (for example: 4x4 post, 2x6 joist, 
2x4 decking); a rough pencil sketch will 
suffice if it's labeled with critical dimensions. 
Also include a list of all materials used: red- 
wood, other lumber or plywood, hardware, 
finishing materials. Specify what problem(s) 
the deck solved and include special construc- 
tion tips you'd like to pass on to anyone at- 
tempting to adapt your project to his own site. 


2 6 REDWOOD DECKING 


SCREEN 


4+ 4 PRESSURE-TREATED 
DOUGLAS FIR 


ILLUSTRATIONS BY MARIO FERRO 


Floor plan shows layout of nearly 1,400 square feet of decking. Spa is in 
sheltered area next to house, while areas for sunning and enjoying the view 


are cantilevered over the bank. 


If no publishable photo is supplied, PoPULAR 
Science and the California Redwood Associa- 
tion reserve the right to arrange photography 
at your convenience (and their expense). How- 
ever, failure to supply at least a snapshot of 
your deck will disqualify the entry. And the 
better the photo(s) you submit, the better the 
judges will be able to evaluate your project. 
Entries must be delivered to the address 
shown on the coupon by Aug. 15, 1989. Upon 
delivery, publication rights belong exclusively 
to the California Redwood Association and 
Poputar Science, unless neither exercises 


the option within a period of six months. 
No entries can be acknowledged except the 
five chosen winners, and none will be returned 
unless accompanied by a written request and 
a self-addressed envelope with proper postage. 
Do not submit models or presentation boards 
over 18 by 24 inches. Blueprints of any size 
are acceptable. 
* JUDGING (by representatives of POPULAR 
Science and the California Redwood Associa- 
tion) will be for the most effective use of red- 
wood in a problem-solving deck. Winners will 
be notified by Sept. 15, 1989. 


—— — — — ЕМТВҮ COUPON (Clip and attach to your photo) sme se шины ame me 


Mail entry to: 

POPULAR SCIENCE/CALIFORNIA 
REDWOOD ASSOCIATION CONTEST 
405 Enfrente Dr., Suite 200 
Novato, Calif. 94949 


YOUR NAME (print or type) — — 
ADDRESS 


СПУ oe — 
Check one: 


Bee асаана ёс Ас дл 
7 


To qualify, entry must 
reach Novato address 


by Aug. 15, 1989 


STATE EST ZIP: 


C My signature certifies that this project is of my own design and has not been published elsewhere. 
C My signature certifies that ат the professional designer or builder of this project, which has not been published elsewhere. 
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Summer houses for 
year-round living 
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Tm FIRST FLOOR 
OPEN TO BELOW | 

BEDROOM OPEN To © 
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BEDROOM виши PO 


— 
‘SECOND FLOOR 


Though all can serve as primary housing, there’s something 
special about the half-dozen homes in this portfolio that 
says “lazy-day fun.” Commissioned from five prizewinning 
architects, three of the houses are earth sheltered and the 
others make a point of tapping into passive solar energy. 


By ALLEES 


ATRIUM/SUNSPACE | 


ATRIUM HOUSE 


4 The latest design from Alfredo 
De Vido combines the appeal 
of sunny semi-outdoor spaces 
with energy-efficient features. 
The heart of this house and 
its conservation system is a 
sun-oriented patio that draws 
solar heat through its glass 
roof and holds it in the ma- 
sonry mass of its paved floor. 
Energy-saving aspects include 
a compact shape with a mini 
mum of exterior surfaces; 
air-lock vestibules at front 
and back; and insulating shut- 
ters. Window walls close off 
the house when the atrium is 
cool. This same glazed core 
helps cool the house in sum- 
mer by letting warm air es- 
cape through a top vent. 


hen I contacted the five archi- 
W tects whose house plans had 

been reader favorites in our 
recent portfolios, I asked each to de- 
sign a home for PoPULAR Science read- 
ers—a home that comfortably em- 
braces today’s technologies and bolder 
sense of design without sacrificing tra- 
ditional comforts. 

One architect found the challenge 
so stimulating that he submitted two 
houses; the others presented flexible 
designs that will adapt to a variety of 
sites. For data on ordering plans, 
see the last page of this portfolio. 
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TARGE WINDOWS ON SOUTH SIDE __ 
DECIDUOUS TREES FOR SUMMER SHADE 


RENDERING BY CARL LAUERSEN 


HOBBY ROOM 
exten 


STORAGE 
1x17" 


TWO-STORY PROW 


Designed for fullest use of a narrow lot with the major view at the back (the 
case with most waterside or canyon sites), this house offers a sweeping vista 
through a two-story window wall that wraps around the great-room fireplace. 
The stone chimney, shake roof, and vertical cedar siding tie the house to any 
natural setting, but will also make a design statement on a city lot. An angled 
deck invites visitors into a snug and partially covered entry. 
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CONIFERS FOR WINTER WINDBREAK 
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pF 
Flat land, hilly land, north slope, south ваат Кн но i Ї 
slope—you name it, this 1,000 square- Ma Unum ROOM 


‘SUMMER DOOR 


foot two-bedroom house by Cape Cod- WO uu]. 
based architect Malcolm Wells offers | томе: c DUM o COLUMNS 10° ON CENTER =A Чё 
two floor plans to fit almost any Mia; ыл, ROOMS: 


Juw а 
WALL BREAKFAST AREA 
KITCHEN 77 


belt site. Farther south, wher 
ditioning is the main concern, г 


| 
to-north reversal solves the orientation LIVING ROOM. 1 КУЙ | юн 
problem. Columns support a timber- 126х156 T 
and-joist deck that carries a rooftop i а жұ 

——A 


wildflower garden. A simple duct sys- 
tem pulls solar-heated air down into PATIO Ts 
the floor mas: SOUTH ENTRANCE 


LARGE WINDOWS ON SOUTH SIDE 
DECIDUOUS TREES FOR SUMMER SHADE 
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RADIANT HOUSE 


Designed by Charles G. Woods (who 
lives in one of his underground houses), 
the Radiant is a 3,500-square-foot house 
with protective earth berms on all but 
its south-facing chord. Construction 
plans include a section for building a 
single-story version on a flat lot, with 
an optional 1,750-square-foot basement. 
The wedge-shaped rooms radiate from 
a central skylighted atrium, and sev- 
eral of them open onto a wraparound 
deck, with steps down to a patio. 


RENDERING BY JAY AND TRACY BOYLE 
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EXPAND YOUR CAREER HORIZONS... 


ELECTRONICS 
_ EDUCATION | 
ОЕ 
TOMORROW 
TODAY 


The CIE Microprocessor Trainer helps you to learn how circuits with. 
microprocessors function in computers. 


the handy reply coupon or card below to: 
Cleveland Institute of Electronics, 
Microprocessor Technology. Satellite Communications. 1776 East 17th Street, Cleveland, Ohio 44114. 
Robotics: Wherever you wantto go in electronics... — а 
start first with CIE. ] 

Why CIE? Because we're the leader in teaching 
electronics through independent study. Consider this. 
We teach over 25,000 students from all over the 
United States and in over 70 foreign countries. And 
we've been doing it for over 50 years, helping 
thousands of men and women get started in 
electronics careers. 


su = World Headquarters 
Cleveland Institute of Electronics, Inc. 

1776 East 17th Street • Cleveland, Ohio 44114 

1 Please send your independent study catalog. 

For your convenience, CIE will try to have a representative 
contact you — there is no obligation. 


We offer flexible training to meet your needs. аы 
You can start at the beginner level or, if you already Address — Apt. 
know something about electronics, you may want to 
start at a higher level. But wherever you start, you ош Sue 7 
сап go as far as you like. You can even earn your Age. Area Code/Phone No. 


Associate in Applied Science Degree in Electronics. 
Let us get you started today. Just call toll-free 
1-800-321-2155 (in Ohio, 1-800-362-2105) or mail in 


Check box for G.I. Bill bulletin on Educational Benefits 
О Veteran О Active Duty MAIL TODAY! 


Just call toll-free 1-800-321-2155 (in Ohio, 1-800-362-2105) 


OMEGA HOUSE 


RENDERING BY RANDY PADORR BLACK 


Another Woods design is also bermed 
along all but its south (entry) wall. It 
contains 2,500 square feet, including 
the garage—which can be detached if 
you prefer. The main entry is through. 
a patio greenhouse that also acts as an 


= 
STAIRS 


FIREPLACE 


‘CLOSET 


‘SECOND FLOOR 


air lock. High strip windows around 
the living room prow bring light into 
this L-shaped area. Both the window 
seat and a closet are recessed into the 
berm. An upper story (floor plan above) 
creates a master-bedroom suite. 


136 | POPULAR SCIENCE 


4 


g Ыг a tric 
А 

E E 

Ё Н 

- EE = 

sume fece 

SO fs 2 m 

$ HE 4 

AN UUNDRY/UTILITY ROOM f 

"hs 30x20 WH 
My 

S N, z 
© 3 Sd 2 | 

z | N 2 

f EO 
g a 

o BATH 

О Hr PATIO 
@ zu p^ 7 
FII E H 
PS ES wu 
п к 


50 


IN 
1 
! 
| 
T 
| 
І 
Ї 
| 
| 
Ї 
! 
1 
T 
| 
| 
| 
I 


FIRST FLOOR 


ne 


К it would have | 
c money, but 


This Sentar has Sure, I looked at the big names. But I bought a Sentar 
everything I wanted in a lawn tractor. because the value is in the machine, not in the name. 
It's built smart, built to last. It has a style all its own, Besides, I never could resist a red tractor. 
and it comes loaded with features. For a free color brochure on all SENTAR models, 
Like the 12.5 horsepower overhead valve twin cylinder contact: 
engine. Smoothest thing on the market. And а no-clutch SENTAR POWER EQUIPMENT 
transmission with 7 forward speeds. And the most sophisti- PO. Box 360900, 


cated 38" deck and grass collection system I could find. Cleveland, OH 44136. IF YOU BELIEVE IN VALUE. 


RENDERING BY EDWARD J. KELBISH 


BEDROOM 
127471378" 


ROOF 


f BEDROOM. | pes 
i FOR ADDED 
i Wexie INSULATION 


OPEN TO BELOW 


Though influenced by 
old barns, this house 
uses its gambrel roof 


FIRST FLOOR to tuck in a partial 
second story with ex- 

tra bedrooms and a 

bath—plus a balcony 

инте ширет, that shares the spec- 


tacular view that the 
two-story living/dining 
room has through the 
glazed end wall. Turn 
from the balcony and 


GARAGE 20* x20" 


HIGH WINDOWS, 
A—31—- 


SECOND FLOOR 


mor 


climb another story up 
the octagonal tower 
to a unique retreat. 
Downstairs a large country kitchen 
extends into a bay window. The plans 


TOWER BARN 
RETREAT 


include a siting diagram to show the 
best positioning for any plot. Three 
decks add activity areas to the home’s 


HOW TO ORDER HOUSE PLANS 

* Atrium house plans are $125 per set, $175 for four sets, from 

Alfredo De Vido Assoc. (699 Madison Ave., New York, N.Y. 10021). 
* Detailed construction plans for the Radiant and Omega can be 


ordered from Charles G. Woods (Natural Architecture, RD 3, Box 
538, Honesdale, Pa. 18431), for $150 per set. A set for both 
houses: $275. Additional sets of the same plan are $25 each. Phone 
(717) 253-5452 for Visa or MasterCard orders. 

@ A set of four Two-Story Prow plans is $225 (with daylight base- 
ment) or $200 (without). Mirror reverse plans are available, as is a 


1,677 square feet (not counting garage 
—or the tower retreat). 


materials list ($30 extra). Write Kenneth Gephart AIBD/CSI, 9630 
S. W. Eagle La., Beaverton, Ore. 97005. Phone (503) 641-7584 
for Visa or MasterCard orders. 

* The adaptable earth shelter house is available as one set of 
plans for $100, showing both north- and south-entry versions. Send 
payment to Malcolm Wells, Box 1149, Brewster, Mass. 02631. 

* Tower Barn plans are $150 per set; five sets $195. Mirror 
reverse plan is $15 extra; materials list: $30. Homes for Living, 
363 Seventh Ave., New York, N.Y. 10001. 

Please add $10 handling and shipping to all orders sent to U.S. 
addresses. Canadian and overseas orders are subject to added costs. 
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LIMITED-TIME OFFER! 


19. 


50 CAPRI BOWRIDER 


boat, motor and trailer, 


$11,395* 


оп! 


Your Bayliner Dealer Has Made Top Quality More Affordable 


Than Ever, With Spec 


ial Factory: 


-Authorized Prices on 


{һе World's Best-Selling Family Boats! 


What's the best time to buy your new 
Bayliner? Right now, when Bayliner 
dealers coast to coast can offer the 
greatest selection...and when prices are 
at their pre-season lowest, during the 
national Spring Fever sales event. 


Top Value from the Most Popular 
Name in Boating 

Imagine. A showroom full of unbeat- 
able values, like Capri 
Family Runabouts, Ciera 
Cruisers, Trophy 
Sportfishermen and 
prestigious Motoryachts 
by Bayliner, the most 
popular name on the 
water today...all ready to 
go, just in time for a full 
summer of boating en- 
joyment. And all priced to save you 
thousands of dollars over other brands. 


POWERED BY 


Among all boatbuilders, only Bayliner 
has the engineering skill, experience 
and manufacturing know-how to offer 
such quality, style, performance and 
standard equipment at such affordable 
prices. No wonder Bayliner has become 
the hands-down favorite of boating 
families everywhere—the World's Num- 
ber One Boatbuilder. 

Loaded With Extras at No 
Extra Cost 

As proof, we offer the 
hot new 1950 Capri Bow- 
rider, heir to two Boat of 
the Year awards from 
Powerboat magazine...and 
absolutely loaded with 
standard features, like AM/ 
FM cassette stereo, tran- 
som platform, custom-fitted canvas, 
complete instrumentation—even a 


"Manufacturer's suggested special price in effect for a limited time only at participating dealers. Actual prices set by dealer. Taxes, registration, freight and dealer prep charges 
extra. Prices, specifications and equipment may change without notice. 


matched Escort trailer! Also standard: 
the durability, serviceability and corro- 
sion protection of OMC Cobra® stern 
drive power. 

With complete boat/motor/trailer 
packages starting as low as $5295", 
there's a top-quality Bayliner for every 
boating budget. 


See Your Bayliner Dealer Today 

Take advantage of great selection and 
low prices—and discover the cure for 
Spring Fever—with a visit to your Bay- 
liner dealer. Find him in the yellow 
pages, write or call toll-free for the 
name of the dealer nearest you: 


1-800-828-2811 


Bayliner Marine Corporation 
Product Information Services 

PO Box 3900, Dept. 049A 

Peoria, IL 61614-0896 

An affiliate of US Marine, a Brunswick Company 


Coming next month in Popular Science 


Pb 


A special section on camping, boating, 
fishing plus other recreational vacation features. 


Watch for it! 


Neo Geo 


The small oval badge—a globe with 
the familiar Chevrolet bow tie at the 
center—attached to the grille of a 1990 
Geo Prizm as it emerges from the 
assembly line signifies a teaming up 
between Chevrolet and some of the 
world's best auto makers. 

The American-built Prizm rounds 
out the Geo line, which includes the 
Suzuki-made Metro mini-car, the Isu- 
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zu-made Spectrum economy hatchback 
and sedan, and the Tracker sport- 
utility vehicle, which is produced by 
Suzuki in Canada. 

The front-wheel-drive Geo Prizms, 
which replace the Chevrolet Nova, 
are built alongside Toyota Corollas at 
the New United Motor Manufactur- 
ing plant, a joint venture between 
General Motors and Toyota. The Fre- 
mont, Calif, assembly plant 


was closed in the mid-1980s because 
of low-quality construction and labor 
strife. But now it has a new life as a 
builder of economy cars. 

The Prizm is powered by a Toyota- 
manufactured 102-horsepower 1.6-liter 
four-cylinder engine with multi-port 
fuel injection. (The base Corolla in con- 
trast gets by with a carburetor and 12 
hp less, although higher-horsepower 
engines are available.) The engine has 
belt-driven double-overhead camshafts, 
and there are four valves per cylinder 
arranged to form an efficient combus- 
tion chamber with centrally located 
spark plugs. This level of engine so- 
phistication is unexpected in an econ- 
omy car, but the proof is in the Prizm's 
performance. 

The Prizm is peppy around town, 
with a 0-to-60-mph time of about 10 
seconds with the five-speed manual 
transmission, says Geo. The MacPher- 
son-strut independent suspension and 
isolated subframes make for smooth and 
quiet driving even on less than ideal 
roads, and the chassis is reinforced for 
extra rigidity. But the car's power steer- 
ing fails to transmit enough road infor- 
mation to the driver. 

The Prizm is available as either a 
four-door notchback or a five-door 
hatchback, with 12 and 32.2 cubic feet 
of cargo space, respectively. Both offer 
fresh, space-efficient styling along with 
high-quality construction and finish. 

While I was touring the Fremont fa- 
cility, an engineer told me that before 
GM closed the plant, vehicles coming 
off the line averaged 40 defects that 
needed repair before the cars could be 
shipped to dealers. Now, he said, they 
average one to two defects per car. 
—Brian Nadel 


The Prizm hatchback is powered by 
the same sophisticated 1.6-liter engine 
as the notchback, but offers nearly 
three times as much cargo space. 


The Geo Prizm four-door notchback, 
which is built in Fremont, Calif., is a 
variant of the Toyota Corolla. 


GERMAN 
GRIPPER 


The Opel Vectra 4x4 is the flagship of 
a 22-model family of notchbacks and 
hatchbacks. The 0.29 coefficient of drag 
was honed by extensive wind-tunnel 


testing. The viscous coupling (right) ^ 


varies the torque split front-to-rear 
from 80:20 on a dry good road sur- 
face to 40:60 on gravel for the 
best grip. An electronically con- 
trolled clutch pack disengages 
the rear-drive on braking to pre- 
serve the anti-lock feature. 


' Cannes, FRANCE 
Barreling over the crest of a hill on a 
dirt road in the south of France, the 
front wheels of the four-wheel-drive 
Opel Vectra sedan I was driving began 
to lose grip with the road. Instantly, 
the Vectra’s innovative all-wheel-drive 
system applied more engine torque to 
the rear wheels, and I drove smoothly 
away. Later, when I stabbed the brake 
pedal on an equally treacherous road, 
the rear-drive disengaged so the anti- 
lock brakes could safely stop the car. 

Maximum traction under most road 
conditions and the availability of anti- 
lock brakes are but two appealing fea- 
tures of the new Opel Vectra 4x4 from 
General Motors’ German subsidiary. I 
recently tested a Vectra through 150 
miles of tortile country roads and was 
impressed with the car’s road-holding 
ability. 

Vectra has a full-time four-wheel- 
drive system that continuously adjusts 
to changing road conditions without 
any driver intervention. A viscous cou- 
pling in the differential automatically 
controls the division of torque between 
the front and rear wheels for maximum 
road contact and traction. For instance, 
from a start on a dry road, all power 
goes to drive the front wheels, but as 
weight is transferred to the back of the 
car, 20 percent of engine torque is di- 
verted to the rear wheels for smoother 


FRONT-DRIVE 


CLUTCH PACK HALFISHAEX 


viscous 
SOX COUPLING 


PLANETARY GEARS ТО REAR AXLE 


acceleration. This avoids the front- 
wheel spin and rocking under power 
that are common to front-drive cars 
when they are rapidly accelerated. 

As you shift through the gears in the 
Vectra, the rear axle gets an increas- 
ing share of engine torque: Actual split 
depends on road conditions, load, and 
possible loss of traction. While driv- 
ing on a good-quality paved road the 
differential divides 80 percent of the 
engine's torque to the front and 20 per- 
cent to the rear. But on a loose gravel 
or dirt road the torque split changes 
to 40 percent front and 60 percent rear. 

Power to match the car's exception- 
al grip is offered in a transversely 
mounted four-valve-per-cylinder twin- 
cam two-liter engine that develops 150 
horsepower with a catalytic converter. 
The free-flowing power comes from a 
two-stage throttle-body assembly that 
gives high gas velocity for lively part- 
throttle response and deep breathing 
for full-open-throttle driving. 

The Vectra, which takes the Vaux- 
hall Cavalier nameplate in England, 
has flush wraparound glass and spoil- 
ers to control airflow over its slippery 
0.29-coefficient-of-drag body. 

While it is unlikely that the Vectra 
will be imported to the United States, 
selected components and styling may 
eventually be shipped across the At- 
lantic.—David Scott 


SUN WHEEL PROPSHAFT ( 


Give poor performance the 
1-2 punch! 104+ Fuel System 
Cleaner eliminates the sludge 
that builds up in fuel lines, 
injectors, carburetors and 
manifolds. 104+ Stop Nox 
boosts fuel octane to stop 
damaging engine knock. Two 
performance products that 
work — from the original name 
in quality. Available in user- 
friendly bottles at better 
automotive stores. 


Order Octane Boost products direct: 


Full-color Racin: | sticks to any clean 


OCTANE BOOST 
CORPORATION 
Box 271148 
Dallas, TX 75227 
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Solar cell 
that works nights 


A liquid solar cell designed in 
Israel has a built-in storage 
electrode that delivers power 


when the sun disappears. 


PHOTOELECTRODE 


COUNTERELECTRODE 


By DAWN STOVER 
Drawings by Bob Lange 


“O: of the biggest problems 
with solar energy is its in- 
termittent nature,” says Dr. 
Stuart Licht, a chemistry professor at 
Clark University in Worcester, Mass. 
“It’s not useful to a normal household.” 

While at the Weizmann Institute of 
Science in Rehovot, Israel, Licht and 
a group of researchers came up with 
a solution: a device that captures and 
stores solar energy. It discharges elec- 
tricity in the dark. ^ 

Shortly after liquid solar cells con- 
taining conductive chemical baths 
were invented in the late 1970s, the 
Weizmann team suggested these cells 
could incorporate storage batteries. 
*We already had an electrochemical 
system," says Licht. "And a battery is 
also an electrochemical system." 

Other solar researchers, trained in 
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ALKALINE SULPHIDE 
SOLUTION = 


STORAGE 
ELECTRODE 


Here's how Licht's cell-battery combo 
converts solar energy to electrical en- 
ergy: A lone crystal of cadmium sele- 
nide telluride, a semiconductor, serves 
as a photoelectrode. It's immersed in 
a solution of aqueous polysulphide, an 
electrolyte. A cobalt sulphide counter- 
electrode, also immersed in the bath, is 
wired to the photoelectrode. Light hit- 
ting the photoelectrode excites elec- 
trons, which then jump from the electro- 
lyte. They travel from the photoelectrode 
to the counterelectrode, powering an 
electrical device placed along the wire 
connecting the two electrodes. Upon 
reaching the counterelectrode, the elec- 
trons return to the electrolyte, complet- 
ing the circuit. 

In Licht's device solar energy also 
drives a chemical reaction to stockpile 
chemical energy. While the sun is shin- 


solid-state physics, hadn't figured out 
how to prevent light-induced rusting. 
“I approached the problem purely as 
a chemist," Licht says. Instead of look- 
ing for protective coatings, he sought 
chemically compatible materials that 
would react in constructive ways— 
circumventing more destructive 
pathways. 


/ 
ELECTROLYTE . PF 


GLASS 


METAL STORAGE ELECTRODE 


ing some electrons are diverted from 
the main circuit down a second wire 
to a tin-sulphide storage electrode. 
There the electrons split the tin sul- 
phide molecules, leaving tin on the elec- 
trode and releasing sulphide into an 
alkaline sulphide solution. When the 
light becomes too dim and electrons 
stop arriving at the storage electrode, 
the tin and sulphide recombine, releas- 
ing electrons that rejoin the main cir- 
cuit and deliver power. 


The cell-battery system's overall 
efficiency is 11.3 percent, slightly bet- 
ter than a photovoltaic cell combined 
with an external battery. 

Licht is now experimenting with in- 
expensive thin-film photoelectrodes. If 
its efficiency can be improved, a thin- 
film system could provide round-the- 
clock energy for remote areas. Uis 


No other training—in school, on the job, 
anywhere—shows you how to trouble- 
shoot and service computers like NRI 


hard disk drive you install SUK EAM, TOS 


20 
Internall data storage 
Capacity one access speed. 


DIGITAL MULTIMETER 


Professional test Instrument for 
quick and easy measurements. 


Only NRI walks you through the 

Мер лугер assembly of a powerful 
XT-compatible computer system you 
keep—giving you the hands-on 
experience you need to work with, 
troubleshoot, and service all of today's most 
widely used computer systems. You get all it 
takes to start a money-making career, even a 
business of your own in computer service. 


No doubt about it: The best way to learn to service computers is to actually 
build a state-of-the-art computer from the keyboard on up. As you put the 
machine together, performing key tests and demonstrations at each stage of 
assembly, you see for yourself how each part of it works, what can go wrong, 

and how you can fix it. 

Only NRI—the leader in career-building, at-home electronics training for 75 
years—gives you such practical, real-world computer servicing experience. Indeed, 
no other training—in school, on the job, azryubere— shows you how to trouble- 
shoot and service computers like NRI. 


You get in-demand computer servicing skills as you 
train with your own XT-compatible system—now 
with 20 meg hard drive 
With МАГ exclusive hands-on training, you actually build and keep the powerful 
new Packard Bell VX88 PC/XT compatible computer, complete with 512K RAM and 
20 meg hard disk drive. 
You start by assembling and testing the "intelligent" keyboard, move on to test 
the circuitry on the main logic board, install the power supply and 54" disk drive, 
then interface your high-resolution monitor. But that's not all. 


Only NRI gives you a top-rated micro with complete 
training built into the assembly process 
Your NRI hands-on training continues as you install the powerful 20 megabyte hard 
disk drive—today's most wanted computer peripheral—included in your course to 
dramatically increase your computer's storage capacity while giving you lightning- 
quick data access. 

Having fully assembled your Packard Bell VX88, you take it through a complete 
series of diagnostic tests, mastering professional computer servicing techniques as you 
take command of the full power of the VX88's high-speed V40 microprocessor. 

In no time at all, you have the confidence and the know-how to work with, 
troubleshoot, and service every computer on the market today. Indeed you have 
what it takes to step into a full-time, money-making career as an industry technician, 
even start a computer service business of your own. 


No experience needed, NRI builds it in 


You need no previous experience in computers or electronics to succeed with NRI. 
You start with the basics, following easy-to-read instructions and diagrams, quickly 


NEC V40 dual speed (4.77 MHz/8 MHz) CPU, 
double-sioed disk drive. 


moving from the fundamentals to 
sophisticated computer servicing 
techniques. Step by easy step, you 
get the kind of practical hands-on 
experience that makes you uniquely 
prepared to take advantage of every 
opportunity in today's top-growth 
field of computer service. 
What's more—you learn at your own 
pace in your own home. No classroom 
pressures, no night school, no need to 
quit your present job until you're ready 
to make your move. And all throughout 
your training, you have the full support of your personal NRI instructor and the NRI 
techr ical staff always ready to answer your questions and give you help whenever 
you nced it. 


Your FREE NRI catalog tells more 


Send today for your free full-color catalog describing every aspect of NRI's innovative 
comp uter training, as well as hands-on training in robotics, video/ audio servicing, 
electronic music technology, security electronics, data communications, and other 
growing high-tech carcer fields. 

If the coupon is missing, write to NRI School of Electronics, McGraw-Hill 
Continuing Education Center, 4401 Connecticut Avenue, Washington, DC 20008. 


PC/X and XT arc registered trademarks of Intemational Business Machines Corporation. 
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Get a genuine 1893 U.S. 
Mint "Columbus" Silver 
Half Dollar for just 


$ 1 2 in rolls 


(Reg. $28 ea.) 


Why are we running this expensive 
ad offering America's historic first 
commemorative type coin, in very 
fine quality, for an irresistible low 
price? Because we're in business for 
the long term — we figure that even 
if some of our ads lose money, we'll 
acquire satisfied new customers. And 
once you're acquainted with the way 
we do business — our strict grading, 
prompt delivery, personalized service 
and free research reports — we hope 
you'll want to continue with us, for 
the long term. 


Here's the offer: 


For as long as supplies last, well sell 
new customers an almost 100 year 
old, crisply detailed 1893 U.S. "Col- 
umbus" silver half dollar for just 
$24.50 each, 5 for $115, 10 for $195 
or a roll of 20 for $375 ($18.75 
each). Limit 2 rolls. (#7705). Hurry, 
while supplies last — they're getting 
much harder to find as the 500th an- 
niversary approaches. Great gifts! AII 
coins are conservatively graded "very 
fine" by our ANA-trained experts and 
come with a certificate of authentici- 
ty. You have a 30-day no-questions- 
asked return privilege. 

To order by credit card, call toll-free 
1-800-451-4463 at any time. Or send 
your check or money order to: Inter- 
national Coins & Currency, Inc., 11 
E. State St., Box 218, Dept. 834, 
Montpelier, Vermont 05602. Add $5 
for orders up to $499; no charge on 
orders over $499. 
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Cordless phones 

[Continued from page 113] mmm 
uses your base (which is attached to 
your phone line) to make his long- 
distance calls. Fortunately, pirating 
has been eliminated by a digital secu- 
rity system incorporated into most new 
cordless phones. 

“Every time the handset is returned 
to the base a new security code is ac- 
cessed randomly," says Donna Cifelli, 
AT&T product manager. “Only that 
code can marry the handset to the base 
for calling.” 

When the handset signals the base 
for a dial tone, it also sends the coded 
signal. If the codes don't match—al- 
most a certainty if someone is using 
another handset—the base unit won't 
send a dial tone. The AT&T system 
holds about 64,000 codes, making the 
odds 64,000 to 1 that someone else could 
use your base. Not enough? Panasonic 
has up to 256,000. Sony has one million 
codes stored in several of its models. 


Who's there? 


Despite those odds that somebody 
could use your phone illegally, the 
possibility of someone listening in 
—eavesdropping—on your conversa- 
tion is incredibly good. 

“Ninety-nine percent of the populace 
aren't aware that people can listen to 
their conversations," says Jeff Cant- 
well, Southwestern Bell Freedom 
Phone product manager. Like a CB 
radio, your cordless phone uses one of 
10 channels that is shared by others. 
If someone nearby is using a phone on 
the same channel, you can hear his 
conversation and he can hear yours. 
(To find a clear channel to use, most of 
the new cordless phones automatically 
scan across all 10 channels until they 
find an empty one, or they allow you 
to switch manually through several 
channels.) 

To prevent eavesdropping, South- 
western Bell has developed a micropro- 
cessor for signal scrambling. “The chip 
takes a second of transmission and 
breaks it up into about twenty seg- 
ments,” explains Cantwell. “It mixes 
them up at one end and puts them back 
together at the other. Anyone listen- 
ing in will hear garbled sounds.” 

High-quality communications. Lots 
of use between battery charges. Anti- 
pirating and private operation. What 
else do the new portable phones need? 
“Features,” says AT&T's Cifelli, "the 
basic features you’ve come to expect 
from a standard phone.” 

They're coming. Manufacturers of 
portable phones have begun to add last- 
number redial, speed dialing, and even 
a speaker phone. Does all that really 
make a difference? As I pace from my 
den to the bedroom and continue my 
conversation, I have to admit: It all 
sounds good to me. us 
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Artificial gill 

Continued from page 123 | mmm 
break their bonds to oxygen. Over time, 
a number of these high-affinity duds 
piled up on the lab shelves. 

Steven J. Carnevale, vice president 
of the company and an avid scuba diver, 
remembers attending a conference at 
which food packagers were complain- 
ing about spoilage caused by oxygen, 
and discussing possible solutions. “I felt 
like standing up and saying, 'Hey, we've 
got it! " he recalls. By that time, re- 
searchers at Aquanautics had decided 
the rejected chemicals could make 
foods and beverages last longer. And 
they had given their oxygen-scaveng- 
ing chemicals a new name: Longlife. 


Better-tasting beer 


One product that's extremely oxygen 
sensitive is beer. After a few months 
beer loses its crispness, and connois- 
seurs describe it as "skunky" That's 
why it's bottled in glass— plastic is too 
“leaky.” Knowing this, the researchers 
found a way to attach oxygen scaven- 
gers to solid materials, like silica. The 
sandy compound sucks oxygen out of 
beer. *You can filter the scavenger out 
ofthe solution afterward," says Zenner. 

Water, or a cup of coffee, contains 
oxygen in concentrations of about 8,000 
parts per billion (ppb). That would ruin 
beer, so brewers go to great lengths to 
reduce the oxygen to between 250 and 
400 ppb before bottling. But they'd like 
it to be even lower. "We can take it 
down to ten to fifty parts per billion," 
claims Zenner. 

Another idea is to remove oxygen 
after bottling—by putting the scaven- 
ger in a submerged pouch or by incor- 
porating it into the bottle cap. 
"Let's say you want to keep all the ox- 
ygen out of some Ocean Spray cran- 
berry juice," proposes Buckenham. 
"The cap that you put on could have a 
liner that's made up of this [oxygen- 
absorbing] material" It may even be 
possible to attach oxygen scavengers 
to plastic packaging. Aquanautics has 
already experimented with methods of 
linking Longlife and polymers. 

Experimental molecules that were 
rejected because their oxygen affinity 
was too feeble may prove useful too. 
They might facilitate oxygen transport 
through a membrane—in contact 
lenses, for example. (One problem: the 
carriers aren't transparent. “Good sun- 
glasses!" says Zenner.) 

Some day, the gill technology may 
even be viable for its original pur- 
pose— scuba diving. “Man has always 
wanted to fly like a bird and swim like 
a fish, and the Wright brothers taught. 
us how to fly," Buckenham says. If the 
gill technology evolves the way avia- 
tion has, he says, "then maybe ten 
years from now there'll be a Boeing 747 
equivalent underwater" us 


How 


the 


If you're like a lot of people 
the energy crisis has nothing to do 
with oil embargos and solar power. 

You're suffering from a per- 
sonal energy shortage. You know, no 
pep, no get-up-and-go, no spunk. 

The reason for this phenom- 
enon? Lack of exercise. 


Exercise equals energy 


Research has proven that 
people who exercise on a regular 
basis have more stamina and feel 
better about themselves. 

And health and fitness ex- 
perts agree that no form of exercise 
is more efficient and effective than 
cross-country skiing. Not walking, 
running, rowing, or biking. 


NordicTrack’ gets you 
back on the right track. 


NordicTrack simply duplicates 
the cross-country skiing motion, 
but you don't have to know how to 


cross-country ski to use it. 

This no-impact, total body 
workout provides a better cardio- 
vascular workout than exercise 
bikes, rowers, and treadmills. 


to solve. 
energy crisis. 


Free Brochure & Video. | 
Call Toll Free 1-800-328-5888. 


In Canada 1-800-433-9582. 


О Please send me a free brochure. 
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You burn more calories. иы 
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You have more energy су. Sam Zip 
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workout than with any other type 
of exercise machine. 

Plus, you'll feel stronger, 
more alert, and less stressed-out. 


Why NordicTracks never 
show up at garage sales. 


People love their Nordic- 
Tracks. In fact, 7 out of 10 owners 
are still using their machines more 
than 3 times a week, 5 years after 
purchasing one. 

So call NordicTrack. 

But do it soon. Before you 
run out of gas for good. 


Nordic rack 


А СМІ COMPANY 


Aselection of catalogs and booklets avail- 
able from a variety of dependable companies. 


ofthe section correspond to those in the ads. 


lease note that some are free, while others require 
This section makes it easy to get as many as you payment. A $1 handling fee must also be Included 
want with just one coupon. Simply check the cata- with the coupon. Please send check or money order; no 
logs you want; the numbers in the coupon at the end stamps or cash, please. 


The Latest Audio and 
Video Equipment 


You'll find hundreds of compo- 
nents from dozens of the.top 
brands in the latest Crutchfield 
catalog. Full-color photos, com- 
plete descriptions, and compari- 
son charts of features and specs 
give you the information you 
need. Our discount prices make 
Kenwood, Sony, Pioneer, Bose 
and other quality brands afford- 
able. Send for your copy today. 
$1.00 


Radio-Control Modeling... 
You build excitement! 


The hottest hobby is building 
and running your own radio-con- 
trolled model aircraft, car or boat! 
And everything you'll ever need 
can be found in the Tower Hob- 
bies catalog—the #1 catalog in 
R/C modeling. A giant 320-page 
reference with over 10,000 
products at discount prices from 
the world's premier supplier of 
R/C models since 1971. Price 
$3.00. Includes coupon for 
$3.00 off your first order. 


A NEW ERA IN WATER HEATING 
& Aquavac 
INSTANTANEOUS GAS WATER HEATER 


Endless Hot Water... 


Unlike traditional tank-type water 
heaters that run out of hot water 
and eventually leak, the high 
efficiency AQUAVAC is tankless. 
The AQUAVAC can provide hot 
water continuously, 24 hours a 
day, 7 days a week. It heats 

the water that you need—only 
when you need it, thus saving you 
hundreds of dollars a year on 
energy costs. Dimensions: 33.5"H 
x17.75"Wx11.5"D. Free. 


Klean-Strip Offering Free Paint 
& Varnish Removal Guide 


Guide To 
Paint & Varn 


Removal 


Klean-Strip is offering a FREE 
booklet titled Guide to Paint and 
Varnish Removal. The 20-page 
color booklet offers advice on 
stripping and refinishing wood. It 
recommends stripping products 
and tools, how to prepare wood 
for stripping, how to prepare 
wood for a new finish, and tips to 
save time and money. The book- 
let is a regular $1.95 value, but is 
being offered FREE for a limited 
time. 


5 AWoodworker's Guide to 
Machinery... 


This 24 page catalog includes 
pictures and descriptions of 
most any machinery you might 
be looking for. Table saws, 
lathes, drills, shapers, sanders, 
jointers and much more. In the 
past 12 years we have put 
together a fine quality selection 
of supplies and tools for every 
woodworker. Professionals, 
commercial, or just the home 
handyman will find something 
priced just for his need. Call for 
your free copy today. 
1-800-845-9356. 


Best Tools of the Trade... 


The Japan Woodworker 64-page 
catalog is loaded with the best 
tools you can get your hands on! 
We offer a complete selection of 
Japanese tools for the wood- 
carver, carpenter, furniture- 
maker and boat-builder. Send 
for 1989 catalog plus all supple- 
ments for next two years. $1.00 


CATALOG SHOWCASE 


ASHOWCASE FOR YOUR CATALOG 

If you've got a catalog or booklet and you want 
to get it into the hands of active, affluent 
consumers, it belongs in Popular Science's 
CATALOG SHOWCASE. You'll reach a market 
of 4.3 million readerst who use the magazine 
when they're ready to buy. The CATALOG 
SHOWCASE will run again in June, September, 
October, and November. To find out how you 
can be in it, send for free information. 
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Shop at Home for Guaranteed 
Car k Truck Care. 


Carand Truck Care 


U.S. Auto-Tech's FREE catalog 
features new and innovative 
items to help save money, extend 
the life of your car, van, or light 
truck and enhance its value. 
Renowned Slick-50 Friction 
Reducers, American made 

Lazer portable air compressors, 
Kolorkey—the only carnauba car 
wax that comes in colors—Wolf 
and classic accessories, and 
dozens of other innovations lead 
the list of quality offerings. Order 
your free full-color catalogue 
today! 


^ jAir-Son Gund 
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Traffic Radar 


Free information from Cincinnati 
Microwave explains the princi- 
ples behind traffic radar, includ- 
ing limitations that can result in 
incorrect speed readings. Also 
includes information on Escort 
and Passport radar warning 
receivers, which are only sold 
factory direct. Call toll-free 
1-800-542-1608. 


The Command Post, Inc. 


Everything needed to play Paint- 
ball (Adult version of Cowboys. 
and Indians) and a lot more fun! 
Over 100 different paintball 
guns; over 500 accessory items. 
Plus AirSoft replica guns, knives, 
swords, blow-guns, slingshots 
and airguns. Giant new 84-page 
full line catalog. The Command 
Post has it all! $3.00. 


i Northern 


Wandymen Headquarters 


Catalog wat 


SAVE 20-59 


Northern—“Where the Pros and 
Handymen Shop" 


Save 20—5096 on a wide variety 
of name-brand power and hand 
tools, air compressors and air 
16015, 3—23 HP gas engines, log 
splitters, chain saws, pressure 
washers, trailer parts, pickup 
accessories, winches, genera- 
tors, welders and more! FREE 
colorful 136-page discount 
catalog from NORTHERN— 
“Where the Pros and Handymen 
Shop.” (800) 533-5545 


An Uncommon Fence Store for 
the Do-It-Yourselfer 


Chainlink—150 combos of 
types, sizes and colors. Privacy 
slats, Ornamental metal fences, 
plastic fencing, electric fence 
supplies, slip-on pipe fittings, 
wood hardware—ornamental 
post toppers and finials. Ken- 
nel/pet cages and other 
speciality items by the dozens! 
Illustrated catalog $3.00. 
Williams Fencing, Inc., Ulster 
Park, NY 12487 


Light Outboards 


Amazing new outboard weighs 
52% less than every other out- 
board in similar HP size. The hot 
new line of tough-as-nails Cruise 
'п Carry outboards are without 
question the lightest motors 
available today! Plus they are 
priced up to hundreds of dollars 
less—giving you a surprisingly 
affordable outboard no matter 
what your small-to-medium 
boating needs are! FREE com- 
plete information. 


The Newest Innovative 
Products... 


For yourself, your family, your 
home, your car and your 

friends —with both the lowest 
catalog prices and your satisfac- 
tion GUARANTEED! Select from 
nearly 200 items, then try what 
you like for up to 30 days before 
deciding whether to keep it! 
Many exclusive products. Send 
for catalog—price refundable 
with the first purchase. $2.00 
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ASHOWCASE FOR YOUR CATALOG 

If you've got a catalog or booklet and you want 
to get it into the hands of active, affluent 
consumers, it belongs in Popular Science's 
CATALOG SHOWCASE. You'll reach a market 
of 4.3million readerst who use the magazine 
when they're ready to buy. The CATALOG 
SHOWCASE will run again in June, September, 
October, and November. To find out how you 
can be in it, send for free information. 
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Great Gift Ideas... 


Literature describes water 
purifiers ranging in size from 12 
oz. portable units to residential 
and 26 GPM total supply sys- 
tems. Purifiers remove Giardia, 
asbestos, chemicals and foul 
tastes and odors. Made in 
U.S.A. General Ecology, Inc., 
151 Sheree Blvd., Lionville, PA 
19353, or 1-800-441-8166. 
Free. 


CATALOG SHOWCASE 


Plastic Parts Manufacturing 
Equipment For Small Business 


Manufacture the plastic parts 
needed in your business or 
manufacture parts for profit for 
other businesses. Using heat, 
vacuum and mechanical force a 
sheet of plastic can be formed 
into a nearly unlimited variety of 
shapes. Electronic cases, 
planters packing trays, signs, 
skylights, etc. can be quickly 
formed using our thermoforming 
machines. Free brochure. 


19 
BARNES & NOBLE Bookstores 


Satisfying booklovers since 
1873, this unique catalog from 
the “world's largest bookstore" 
brings you hundreds of hardcover 
and paperback book bargains in 
every conceivable category, from 
home improvement and garden- 
ing to astronomy and computer 
technology. Also offered are 
records and tapes, videocas- 
settes, and desk accessories, 
available exclusively from Barnes 
& Noble— with savings up to 
8096 off publishers' prices. 
30-day money back guarantee. 
U.S. Only $1.00. 
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18 1989 Homelite & Jacobsen 
Outdoor Power Equipment 
Catalog 


Anew 56-page, full-color catalog 
covering its complete outdoor 
power equipment line is now 
available from the Homelite 
Division of Textron Inc. Homelite* 
string trimmer/brushcutters, 
lawn and riding mowers, hedge 
trimmers, power blowers, chain 
Saws, tillers, pressure washers, 
generators, pumps, lawn and 
yard tractors, garden tractors and 
snow throwers. All featured in 
full-color with detailed informa- 
tion to make product selection 
easier. Free. 


0, 
Free Auto Tool Catalog 


Restore your favorite car with 
Eastwood's Specialty Restoration 
Tools. Over 100 color pages of 
welders, sandblasters, buffing 
kits, rust removers, paint sup- 
plies, and much тоге. FREE ONE 
YEAR SUBSCRIPTION, UP TO SIX 
ISSUES! We know you'll be satis- 
fied—30 Day Money Back Guar- 
antee On All Eastwood Products! 
The Eastwood Company, 

580 Lancaster Avenue, Box 
296-PS49, Malvern, PA 19355. 
In USA & Canada Call Toll-Free 
1-800-345-1178 

World Wide FAX (215) 644-0560 


Please send check or money order made out to Poputar SCIENCE. 
No stamps or foreign currency. Allow approximately six weeks’ deliver 


POPULAR SCIENCE РО. Box 5131, Pittsfield, Mass. 01203-5131 THIS COUPON EXPIRES JUNE 30, 1989 T 
Note: Poran Science Massachusetts address is for Catalog Showcase only. П 
Please sendthe items checked below. | am enclosing $1 handling charge (any num- H 
ber of items per coupon) plus amount required for priced items. Orders will not be 1AM ENCLOSING П 
processed unless accompanied by the $1 handling fee. Do not send cash. i 
o1 $1 06 $1 Cii Free C16 нее gi forte items d 
02 $3 07 нее D12 Free O17 нее $ 1.00 for handling 1 
O3 Free O8 Free 013 $3 018 Free П 
O4 Free 09 Free O14 $2 019 $1 $. .  TOTALREMITTANCE Г 
05 нее 010 $3 0115 Free 0120 Free H 
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Quiet diesel 


[Cont 


ings in skeletal carriers, and doesn't 
incorporate a conventional crankcase. 
This construction eliminates head dis- 
tortion and gasket problems, adds ri- 
gidity for quietness, and saves weight. 
The iron casting that houses all of the 
critical moving parts is then com- 
pletely shrouded in a pair of aluminum 
die castings. These enclose the lower 
“wet” section of the engine. 

While indirect fuel injection is used 
on most diesel engines for cars because 
it makes relatively little noise, the 
Austrian design uses direct injection. 
Directly injecting fuel into the cylin- 
ders has long been known to boost 
efficiency, but it has traditionally been 
accompanied by clattering combustion 
knock caused by the sudden rise in cyl- 
inder pressure. 

Steyr cleverly beats this with two- 
stage fuel injection; a small dribble of 
fuel precedes the main charge to slow 
and thereby hush the combustion pro- 
cess. And instead of the central injec- 
tion pump found in today's automobile 
diesels, the Steyr engine has individ- 
ual unit injectors for each cylinder. 
Driven by the overhead camshaft, these 
mechanical assemblies combine an in- 
jection nozzle with an individual high- 
pressure pump that squirts the fuel 
directly into the cylinder at a vigor- 
ous 20,000 psi. 


Muscular yet refined 


Steyr sees a niche market for its 
refined car diesels, and is currently 
trying to find a home for a 3.2-liter 
six-cylinder version. In turbocharged 
form with intercooling, this engine 
cranks out 165 horsepower at a brisk 
(for a diesel) 4,300 rpm. The company 
sees it as a rival to the Mercedes-Benz 
diesels that are popular in West Ger- 
many, France, and Italy because of 
their low fuel costs. 

"This engine has been fitted to sev- 
eral European and American cars, in- 
cluding a Cadillac Seville and a Pontiac 
Firebird, for testing and demonstra- 
tions," Egger told me. But a hoped-for 
Jaguar XJ6 conversion would be the 
real breakthrough for the Austrians. 
They figure Jaguar could tap new mar- 
kets in Europe with a diesel XJ, which 
could nearly match the performance 
and driving refinement of the British 
auto maker's 3.6-liter gasoline-engine 
car, while delivering whopping savings 
on the high cost of fuel in Europe and 
the United Kingdom. 

Although enduringly low oil prices 
keep Steyr from anticipating any die- 
sel-car revival in the near future in the 
United States, the company is show- 
ing American boat builders a 185-hp 
turbocharged marine version of the die- 
sel six with a water-cooled exhaust 
manifold. 


NEW 


OZONE SAFE 


EXPANDING FOAM 


Touch ‘п Foam is the easiest, gallons of cured foam — more 
most economical way to seal sealing power than 25 tubes of 
and fill any opening. The caulk! ... Seal your home with 
adhesive foam expands to fill — Touch 'n Foam! Use Touch 'n 
hard-to-reach crevices and Foam all around the house 
provides air-tight insulation. * Seal under thresholds 
One can yields up to 2% * Around vents, chimneys and 
exhaust ducts 
* Around utility lines, anten- 
nas, electrical “feed-through” 


and air conditioners 

* Fill any small holes and 
Cracks 

* Fill tree trunks 

* And many more uses! 


Fe. 
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Distributors Wanted 


IN SELECT TERRITORIES 


Join the industry 
leader... 


Becomea 
distributor of our `~ 
steel frame homes! 


We make it easy to start your own business with 


* Substantial discounts 

* No inventory required 
* Advertising support 

* Construction assistance 


* Model/ Show Home 
program 

* Full distributor 
training & support 


The advantages of LIFETIME HOMES by Tri-Steel include: 


* Super (R-30 insulation) * Affordability 
energy efficiency Over 80 standard models * 100+ m.p.h. wind resistance 

* High strength ustom designs available • Fast, simple construction 

* Low maintenance Clearspan interior flexibility « Fire & termite resistance 


TQ 


Ti-Steel 


Dallas, Texas 


* Low, refundable 

investment programs 
* Unrestricted territories 
* No franchise fees 


* Seismic 4 earthquake rating 


For a new Video Tape or FREE Color Packet: 


Call Toll Free: $48 OO TRI-S TEEL 


Fax Machine # (214) 550-0353 1909, An Rights Reserved 
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New NRI Training 
and Equipment give 


you the in-demand 
skills of the 
Computer-Age 


You need a new kind of training to work 
on today's sophisticated cars 

To service today's automotive computer systems, 
antilock brakes, 4-wheel steering, and other complex 
automotive systems and devices, you first need to 
understand the new technology. Then you need to know 
how to use the latest diagnostic equipment to get to 
the heart of the servicing problem. 

Now NRI at-home training answers those needs with 
up-to-the-minute coverage of the latest automotive 
advances, plus hands-on experience with professional, 
state-of-the-art equipment, yours to train with and keep. 


With NRI, you learn professional troubleshooting and 
service techniques as you work with equipment like the 
OTC Monitor 2000 Electronic Diagnostic Tester and а 
hand-held automotive digital multimeter. Plus NRI 
reinforces your all-important tune-up skills with 
exclusive live-action instruction on videotape. 


Thorough preparation for ASE certification 


NRI training is so complete, as a graduate you'll be 
fully prepared to take the eight different exams required 
for ASE (Automotive Service Excellence) certification, 
the true mark of a highly trained automotive pro. 


Send today for FREE catalog! 
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3M strip-and-finish system is a family 
of compatible products. Clockwise from 
top left: semi-paste stripper; hand clean- 
er; wipe-on poly finish; woven pads of 


T've just tried 3M's new family of wood- 
refinishing products that covers every 
step of the process. And in several 
cases, the product 3M has developed 
seems superior to equivalents I've used. 

Wood refinishing involves four basic 
procedures: stripping the old finish 
down to bare wood; preparing the bare 
wood by cleaning, smoothing, and re- 
pairing surface dents; staining the 
wood to the desired shade and color; 
and finishing to seal the stained (or 
natural) wood for protection. 

When 3M's market research showed 
that over half of the consumers polled 
expressed dissatisfaction with refin- 
ishing products available, the company 
decided to create a new system, cover- 
ing all steps right through to cleaning 
your hands. 

The head marcher in this product pa- 
rade is dubbed Safest Stripper. It pours 
out looking like white frosting and 
emits no odors or fumes. Because it is 
nonflammable and contains no meth- 
ylene chloride, you can use it indoors 
and you don't even have to wear pro- 
tective gloves. The new semi-paste for- 
mula lets it cling to vertical surfaces 
while it works on paints, varnishes, lac- 
quer, and shellac. (Ironically, one of the 
few things it won't strip is 3M's own 
finish—toward the end of this product 
parade.) And it continues to work for 
up to 30 hours. 

You brush а %-inch-thick coat over 
all surfaces and wait a minimum of 


Super stripper 


mesh in several grades; the heavy-duty 
pad, with and without handle; tube of 
special wood putty for repairs; and 
sander with continuous-feed roll. 


20 minutes (for paint or polyurethane 
wait at least one to three hours, de- 
pending on the number of coats to be 
stripped). This stripper doesn't bubble, 
so you must test the area with a putty 
knife to see when the surface is ready 
to be scraped. Scrape gently with the 
knife, and if you don't get down to the 
bare wood, reapply. 

Use one of 3M's heavy-duty woven 
synthetic pads dampened with strip- 
per to complete the job. Then remove 
surface residue with the Final Strip- 
ping pad dampened with water. Wipe 
the surface dry with a paper towel, 
then sand before refinishing. 

The stripper comes in pint, quart, 
and gallon sizes, for $3.79, $6.65, and 
$20 respectively. 

As for the pads—Heavy Duty is 
roughly equivalent to #2 steel wool. 
Final Stripping pads are intended to 
replace 40 wool. Between-Coat finishing 
pads are for smoothing the surface be- 
tween coats of sealer, stain, or finish; 
they replace #00 and #000 wool. АП 
pads can be rinsed clean for reuse. 

The Scotchgard Wipe-On Poly Fin- 
ish is toxic and flammable and can be 
absorbed through the skin, so rubber 
gloves and safety glasses are recom- 
mended. It comes in satin or gloss, in 
half pints, pints, and quarts. 3M claims 
that, applied properly, the half-pint bot- 
tle (about $5.50) gives the same cover- 
age as a full pint of ordinary poly- 
urethane.—Al Lees 


AICKUP SLIDING WINDOWS WILL 
NEVER BE THE SAME 


КЖ ЛЕС 


Powr Slider™ lets you open or 
close your pickup sliding window with 
just a touch to the switch on the dash. 


Your eyes can stay 
safely on the road, 
because you never 


CONVENIENCE 
OF POWER 


have to reach behind the seat to find a 
latch or adjust the opening. 

Powr Slider's fingertip control 
provides unequalled convenience— 
especially for drivers of extended cab 
pickups. 

And you'll appreciate that security 
is so easy, without a clumsy latch. Just 
press the switch, close the sliding 
panel, and forget it. Powr Slider™ locks 
automatically. 

In addition to it's quiet, smooth 
operation, Powr Slider's streamlined 
design adds style to your truck. You get 
a great rear view, too. 

Ask about having а Powr Slider" 
installed in your truck. You'll like the 
difference. 


PATENT PENDING | 


MESES 


WHEN YOU EXPECT POWER 
C.R. LAURENCE CO., INC. 

For A Distributor Near You 

Write Or Call: 

C.R. Laurence Co. Inc. 

Department 16 

P.O. Box 21345, Los Angeles 
California 90021-0345 

Toll Free (800) 262-5151 


The “3-In-1” Garden 
Machine From KEMP 
1. Wood Chip Maker 


Reduce branches (up to 3” thick!) into beautiful 


wood chips . . . in seconds! 

2. Mulch Maker 

Instantly chop, cut, and pulverize anything 
organic into valuable mulch. 

3. Compost Maker 

Make nutrient-rich, natural compost in just a 
few weeks (instead of months or years!) 


New! Kemp's exclusive Vari-Shred for fast 
processing of wet or dry materials! 


SAVE UP TO $225 NOW! 


KEMP Shredder/Chippers 


160 Koser Rd., Dept. 44049 

Lititz (Lancaster Co.), PA 17543 

Telephone: (717) 627-7979 

O YES! Send me information on Kemp's 30-Day 
Trial and Budget Plan! 


Name 
Eaa 
L State 
[SUBSCRIPTION SERVICE | 
| O New Renewal | 
7] Change of address 
| Gave $13.94 п2үң&. 32497 


| O1YR, (Canada and Foreign) 


D Payment enclosed. 


eui 


Please remove my name trom your ist. 

Mail to: POPULAR SCIENCE 
РО. Box 2571 
Boulder, CO 80302 
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Icy Rider uses а 27-liter oxygen cylin- 
der as a pressure tank. With a stronger 


As freezing water expands, its force 
can fracture huge rocks and burst 
steel pipes. To tap this ice power Bo 
Nordell, a researcher at the Lulea 
University of Technology in northern 
Sweden, built a small cartlike vehicle 
he calls Icy Rider. 

Nordell uses a water-filled pressure 
tank to transfer energy to an accu- 
mulator, a small cylinder filled with 
nitrogen gas. As the water freezes, the 
accumulator stores the pressurized 
fluid that powers a hydraulic motor 
(see drawing). "Leave the cart out- 
side overnight in our Swedish winter, 
and in the morning I can drive it at 
fifty miles per hour for a few hundred 
yards," he told me. 

The on-board pressure tank could 
be left at a base station, charging the 
storage accumulator between runs. 
This would halve the present vehicle 
weight to 130 pounds. Nordell's ice 
power not only taps a new form of re- 
newable energy, but is silent and non- 
polluting.—David Scott 


Pressure tank is filled with nine-tenths 
water and one-tenth oil (top). Freezing 
water expands (right), feeding oil into 
the accumulator, compressing the ni- 
trogen gas. Valve releases pressurized 
fluid to drive the hydraulic motor. 


tank, the inventor hopes its driving 
range will increase to several miles. 


DRAWINGS BY BOB LANGE 


Why Are We Offering Our Nationally Advertised 


GFX-100 
INDOOR 
TV “DISH” 
ANTENNAS 


е. 
2,9140 < 


GUARANTEED TO 
FIRST 10,000 WHO 
RESPOND BEFORE 
JUNE 30 1989 


Throw away your old TV rod antenna! The 

GFX-100 looks like an outdoor satellite “dish,” 

but works indoors like ordinary “rabbit ears.” 

No wiring or installation! Legal in all 50 states. You 
pay NO cable fees because you’re NOT getting 
cable!!! You pay NO satellite fees because you're 
NOT using satellite technology or service!!! 
Works entirely via proven “RF” technology— 
actually pulls signals right out of the air. Instantly 
locks into every local VHF and UHF channel from 2 
to 83 to bring you their movies, sports and special 
events just like an ordinary pair of "rabbit ears."No 
cable box or special attachments needed! En- 
hances color and clarity, helps pull in weak signals. 
Compatible with all TVs from 3-inch portables to 
giant 7-footers. Sits on any TV top in less than 4 
linear inches of space! Guaranteed not to utilize, 
replicate, transmit or interfere with any satellite sig- 
nal. Complies with all applicable federal regulations. 
Not technical razzle-dazzle but the sheer aesthetic 
superiority of its elegant parabolic design make the 
GFX-100 a marketing breakthrough! At this price, 
put one on every TV in your home! One-year 
money-back guarantee. (Sorry, limit 3 per address. 
No dealers or wholesalers, please!) We reserve 
the right to extend above time and quantity guarantees. 


© 1989 RBM Lid., 1200 Shames Drive, Westbury. NY 11590 


[/ 


A... of only $10 each. (R54220) 


MAIL BY JUNE 30 
FOR THIS AMAZING OFFER 


Yes, rush my TV "Dish" Antennas for the low price 


we 
> 2 FOR ONLY $17 (SAVE $3 
SAVE! 3 FOR ONLY $25 (SAVE Э 


Add only $3 shipping no matter how many. NY residents add sales 
tax. Make check payable to RBM Ltd 


TOTAL$.  . enclosed. Or charge to my 


О VISA О MASTERCARD/Expire Date: Mo. Yr. 
(Enter all 13 or 16 card numbers below) 


баа i р р ра) 


Mr/Mrs 
Ms/Miss 


Address 


City State Zip 


И RBM Ltd., TV “DISH” ANTENNA, Dept. 191-120 
MAIL TO: Box 1280, Westbury, NY 11753 1 


L — ALLOW UP TO 6-8 WEEKS FOR SHIPMENT ....] 


Wordless Workshop 


By ROY DOTY 


$50 to Gerald L. Reitmayer of Derby, Kan., for this idea. Send yours 
(with Social Security No.) to Wordless, Poputar Science, 380 Madison 
Ave., New York, N.Y. 10017. Only purchased ideas can be acknowledged. 
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Travel 
| Made 
| Easy! 


Realistic® 2-Way Truck Speakers 
Realistic, America’s best selling speaker 
brand, has the perfect speaker for any 
vehicle without a rear deck—pickups, 
vans, wagons and RVs. Moistureproof 
8” woofers deliver thunderous bass and 
special top-firing piezo tweeters spread 
musical detail. Heavyweight carpeted 
enclosures are 181/2” wide. 200 watts 
capacity per pair. Ask for #12-1712, only 
179.95 per pair 


Realistic® CB With On-Mike Tuning 
Get the TRC-430 and you can call for 

help or directions without leaving your 

car. On-mike controls provide safe, easy 
channel selection while you drive. Priority 
access to emergency channel 9 adds to the 
convenience. By Realistic, No. 1 in CB. 
321-1514, only 89.95 


Mobile Alert? Motion-Sensor Alarm 
This easy-to-afford vehicle security system 
has an adjustable motion sensor to detect 
attempted jacking or towing, plus door-entry 
sensing and hood and trunk switches. 
Features extra-loud siren, automatic entry 
and exit delays. Includes everything you 
need for installing it yourself with ordinary 
tools. 4449-759, only 44.95 


Exclusively at 


Radio Лаек 


The Technology Store" 


A DIVISION OF TANDY CORPORATION 


Prices apply at participating Radio Shack stores and dealers 


Taking Care of Your Car 


By STEVE MERCALDO 


DRAWINGS BY RUSSELL VON SAUERS 


THROTTLE SHAFT 


THROTTLE LEVER 


THROTTLE BODY 


Carburetor cure for the high-idle blues 


Does your car’s engine run on after 
the ignition key is turned off, or is there 
a loud bang when you shift into gear? 
Abnormally high idle speed could be 
the cause of these irritating problems. 
First try to lower the idle speed by 
backing off the carburetor’s idle screw. 
However, if that doesn’t help the situ- 


ation, check for wear and gaps between 
the throttle shaft and throttle body. 
With the engine turned off, grasp the 
throttle lever and try to move it from 
side to side. If there is any free play or 
sloppiness where the throttle shaft 
meets the throttle body, the throttle 
body will need to be rebuilt or replaced. 


BATTERY 
REGULATOR 


12-VOLT 
TEST LAMP 


Regulator bench test 


To test a General Motors voltage reg- 
ulator, make the connections shown 
above. The test lamp will light when 
connections are made. Slowly increase 
the charge rate on the battery fast 
charger while observing the voltme- 
ter and test light. The light should go 
off between 13.5 and 16 volts. 


ANTIFREEZE 


Adjuster lube 


The cause of excessive brake-pedal 
travel can often be a rear brake drum 
with a jammed self-adjuster. Rust, cor- 
rosion, and dirt can work their way in 
and bind the self-adjuster’s screw 
threads. To free the self-adjuster, spray 
a liquid lubricant into the end of the 
screw adjuster while turning it to work 
the lubricant into the threads. 


Heater-hose hint 


If you have trouble inserting a heater 
hose onto the heater core pipe, try 
spreading a little antifreeze on the 
mating surface. The antifreeze will 
act like a lubricant, allowing the hose 
to slide easily over the pipe. This will 
not only save both time and effort, it 
will also protect the fragile heater 
core from damage. 


Ford-ignition fix 


A mid-1980s Ford engine that stalls, 
misfires, or will not start might have 
a faulty distributor Profile Ignition 
Pickup (PIP) on its distributor. To test 
the PIP, remove the distributor cap and 
scratch the PIP housing with your 
fingernail. If the black cover material 
is soft and flakes off, the PIP needs to 
be replaced. 
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| one with each order of 2 bottles or more. Check 
і gallon order. Values range from $3.98 to $9.95." 

Super rust inhibited, smooth action 
О TUFOIL Compu-Lube — Low viscosity for t acion | 


I О TUFOIL Lightning Grease — Easily sheared grease for 1 


TUFOIL [S SLIPPERIER 
THAN TEFLON / 


When | first saw the data 


from our government’s most 


prestigious laboratory charting their tests of TUFOIL, | almost 


fell off my chair. 


| know TUFOIL is a superior product. 
After all, I've been working on the prob- 
lems of dispersing Teflon? or Fluon? in 
oil since the early 1970's and getting 
patents all over the world. But here м; 
confirmation from on high! My reaction 
was, "Wow! TUFOIL's slipperior than 
Teflon!" 

Their test data showed a steel on steel 
4-ball surface friction of .029 with re- 
markably low wear. | rushed to my library, 
grabbed a lubricant handbook to see if 
ту memory was correct. Sure enough! 
Teflon was listed at .04. 

TUFOIL is not just a little slipperier than 
Teflon. It's a lot slipperier than Teflon. 
There was the handbook data right in 
front of me! 

People ask, "Why don't the auto and oil 
companies recommend TUFOIL?" it's 
simple. The big oil companies' profit 
comes from gasoline, not lubricants. The 
auto companies' comes from car sales. 
Just think. Some of our test cars are 
pushing 200,000 miles. If Detroit recom- 
mended TUFOIL, they might cut their 
sales in half . . . not likely! Some of our 
customers' cars are well over 200,000 
miles, with their engines purring like 
kittens. 

So it's up to you to decide for yourself, 
just as tens of thousands of our cus- 
tomers already have! 

People like you send us letters raving 
about improved starting, smoother op- 
eration, spectacular acceleration, gas 
savings and much longer trouble-free 
engine life. 

TUFOIL has been written up in presti- 
gious scientific journals, newspapers 
such as the Wall Street Journal, Boston 
Globe, New York Times and Christian 
Science Monitor and tested in Universi- 
ties and laboratories all over the world. 
The results are overwhelming! As far as 
we can see, TUFOIL ма the lowest 


FREE. 


О TUFOIL Gun-Coat — 
mechanisms 


instruments 


О TUFOIL Lubit-8 — General purpose, household use | 


lubricant 


FREE brochures... 
О 30 Questions/Answers about TUFOIL 


O “Fun with Superconductors"—we're leading that field 1 


too! 

See NASA Tech for technical details, 
1986, 1987 and 198; 
©1987 Fluoramics, Inc. 
FLUONE s reg TM of IC! Americas inc 

TEFLON« is reg. T M ot DuPont 
TUFON i reg. ТМ of Fluoramics 
US Patent No 284 518 
UB Patent No. 4224 173 

it Мо 3933656. 

Other US Patents issued and pending: 


Products based on TUFOIL (technology. C Check Ту, 


fe h 
S pa hs. rush my TUFOIL order: 


. treat one car for 
$14.25 (plus $3.50 shipping and 
handling). See money back 


friction and wear of any known lubricant. 
TUFOIL is making history! 

For the last few years, we've been 
running full page award-winning ads in 
NASA Tech Briefs. In them, we call 
TUFOIL, “The Transistor of Lubrication.” 
Our competitors are way back in the 
vacuum tube era with products primitive 
by comparison. No other lubricant even 
comes close. 


We're occasionally asked about lubri- 
cants that claim to be one-time engine 
treatments. The answer is simple! There 
is no record in the scientific literature 
that we've seen so far, that a one-time 
treatment by any lubricant will last the 
life of an engine. So don't believe it’ 


TUFOIL means big savings for you, your 
car and your machines! So rush your 
order now and get these marvelous 
benefits. 


* Increases acceleration 

© Boosts gas mileage 

* Easier starts—hot or cold 

* Makes engines run better, last longer 


Here's what some of our customers say. 
This customer wrote a beautiful 4-page 
letter raving about gas savings, easy 
starts. He went оп... 
“My acceleration was also noticeably 
increased and where my normal en- 
gine running temperature had been 
with the needle halfway between HOT 
and COLD, it is now only one third of 
the way in between.” 
‚. R. W., Yarmouth Port, Ma. 
This customer got fantastic fuel savings... 
"The use of TUFOIL in my autos has 
been so successful that purchased a 
gallon of TUFOIL and now use itin my 
3 lawnmowers, garden tiller and 


shredder.” 
. D. W, Seattle, Wa. 


О ONE 8 oz. bottle . . 


guarantee. 
О TWO 8 oz. bottles . 


О ONE Quart Бойе... 


and handling) 
C ONE GALLON... 


.treattwo cars 
for $25.00 (plus $4.00 shipping 
and handling) SAVE $6.00 


treat 4 cars 
for $34.95 (plus $4.00 shipping 


treat 16 cars for 


NOW 
AVAILABLE 


MAKES YOUR CAR'S ENGINE 
WORK BETTER — LAST LONGER — 


How To Use TUFOIL® 

Just add one 8-oz. container of TUFOIL 
to your standard crankcase. (It'll treat 4 to 
5 quarts of engine oil.) If you want to 
super treat your engine, add two bottles! 
You will see the results in less than 1,000 
miles. Once your engine is broken in on 
TUFOIL, add 4 ounces (% bottle) with 
each oil change to keep new perform- 
ance levels. Use TUFOIL repeatedly over 
the life of your engine to help keep it 
purring like new! 


TRY ONE 8 OZ. BOTTLE OF TUFOIL 
FOR 30 DAYS OR 1000 MILES 

If you’re not satisfied, simply send us 
proof of purchase with a note and we'll 
refund your money immediately—no 
questions asked. 

Send for TUFOIL today and prove to 
yourself the amazing increase in your 
car's performance. Fill in the coupon 
today. Or call TOLL-FREE any time, 24 
hours a day. 


1-800-922-0075. a8 
(in New Jersey, call 201-825-8110.) 


Fluoramics, Inc. ps 49 


103 Pleasant Avenue 
Upper Saddle River, N.J. 07458 


Му check or money order for $ 
Charge my credit card: 


О AmExpress О MasterCard 0 Visa 
Card No. 

Exp. Date 

Signature 

Name 

Address 


City 


is enclosed 


$125.00 (plus $6.00 shipping and 


handling.) 


We ship within days! 
"over the single bottle price BIG SAVINGS 


——— de асаа 


State Zip 


(NJ. residents please add 6% sales tax), Orders to Canada: 
‘Send check or money order in U.S. currency. Add $10 extra 


shipping charges, 


Introducing 


The feed 
New izard. 


the ultimate solution to 
rotary trimmer line problems 
* No more trouble with trimmer 
line — never buy line again! 
* Easy to install on your 
gas trimmer. 
ө Cuts through tough weeds, 
briars and grass. 
* Keeps your rotary trimmer 
in business. 
TO ORDER CALL TODAY 


1-800-262-5122 


(Call for dealership inquiry) 


C 


) VISA ( )M/C# 
) Check enclosed for $21.95 plus $3.00 postage and handling. 


Model # 


Your Trimmer Make 


Phone 


Name 


Street 
City State Zip 
Send to: WEED WIZARD, INC., P.O. Box 275, Dahlonega, Georgia 30533 


THE SIGNATURE SERIES PORTFOLIO... 


A distinctive collection of thirty-five incredible home plans. 
Styles include Norman Country Estates, Tudor Manors, 
Victorians, French Chateaus, Greek Revivals, and С Jontempor- 
aries. Designs feature an abundance of cherished amenities in 
sizes ranging from 3,200 to 7,500 square feet. Construction 
blueprints available. An exquisite portfolio at $15.00 postpaid. 


То order, call 1-800-322-6797 for VISA or MasterCard charge. 
Or forward payment (Michigan residents add 4%) to: 


w HOME PLANNERS, INC. 
y 23761 Research Drive, Dept. SPS94 
Farmington Hills, MI 48024 
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Mortar scraper 
and shaper 


On a roll: Push Jointmaster over brick- 
work to scrape out old mortar, and 
then shape and seal the new. 


With the Jointmaster, a hand-rolled 
pointing tool made by the British 
Excalibur Hand Tools Ltd., you need 
no special skills to make your own 
professional-looking mortar joints be- 
tween bricks or paving stones. And you 
can do the job in halfthe time it would 
take using traditional methods, claims 
the maker. 

Used for both raking out old mortar 
and forming new joints, the Joint- 
master carries the shaping tools be- 
tween a pair of nylon wheels. Clamped 
to one side of the handle base, the rake 
cleans out and primes the joint to an 
even depth as you roll the tool over the 
brick face. Each hardened and tem- 
pered steel rake (three are supplied 
with the tool) is claimed to be able to 
clean the joints of 5,000 bricks. 

When you're finished raking, a point- 
ing iron slotted into the reverse side 
of the tool can then be used to shape 
and compress simultaneously new mor- 
tar troweled into the groove. This seals 
the joint against water penetration and 
frost damage and creates a smooth 
finish, with no debris on the lips of the 
bricks. Forming-iron inserts retained 
by a knurled screw are available in four 
different profiles for square, curved, 
sloping, and arrowhead joints (the first 
two come with the tool). Because the 
iron is curved and centered on the 
wheel axis, the tilt of the handle does 
not affect the result, so the tool can be 
used with either hand. The Joint- 
master's wheels can be removed for use 
on rustic, irregular brickwork. A com- 
partment in the tool's maple handle 
holds spare rakes and shims. 

The Jointmaster sells for about $20. 
The US. distributor is Marshalltown 
Trowel Co. (Box 738, Marshalltown, 
Iowa 50158).— David Scott 


CHRONOMETERS 


(We Swear They're Not Stolen!) 


GUARANTEED TO FIRST 10,000 


WHO RESPOND BY JUNE 25, 1989 55 v 


How can they give away " ; 
GFX Laser-Beam™ | „affidavit 
Chronometers for only mes. sftered тегин 
$5—unless they're stol- tely from th a 
"gp e dmm Eu 
pm = ek be B doubtful integity. s 
not stolen (see his sign 
affidavit). And he really 
will give you one for only 
$5—if you're among the first 10,000 to respond 
by June 25, 1989. 


Advertised in leading media 


These are the same nationally advertised GFX 


Laser-Beam Chronometers to be featured by us in sn Va Pn то 
leading media from coast to coast —with LCA оя Un Ta 3l 
Laser-Beam Dial™ and precision GFX Micro- WeeksForShipment. 
Quartz™ movement so powerful it never needs Full 1 Year Money- 


ys Ө Васк С tee. 
winding and is accurate to seconds per month! ы 


i И 
Amazing Watch has two movements! m -——— MAIL BEFORE JUNE 25mm um um um um um 


extend above time and quantity guarantee. 


ә I - I 
Two separate movements show two time-zones р TEM Wi [PR 7 OTA " 
simultaneously—one digital, the other analog— gp piaser BEAM — | MENS/Bak [мш рәр og І 
ideal for frequent travelers! Tells both standard I CHRONOMETER | _LADIES/White 
(12-hour) and Military/International (24-hour) Full One Year Money- ee 
time. Rotating Tachymetrix™ Bezel measures Ц Back Guarantee. Atthis || NY residents add salestar |$ | Ц 
elapsed time. Splitsecond AcuFunction™ № ^ lowprice,nodealersor |Add $2 shipping perwatch|s — | 8 
i х wholesalers, please. 
Calendar displays month, date, hour, minute, І da [ GRAnDTOTAL|S ë | L| 
second! No wonder the GFX Laser-Beam'"isone Ё — [| 
ofthe most powerful and sophisticated timepieces # Make check payable to RBM Ша. ' "І 
ever sold by this multi-million dollar company. Wi or Charge to: O VISA O MASTERCARD [| 
І (Enter all 13 or 16 card numbers below) I 
Don’t look “gift chronometer” in mouth! I Card No. Exp. I 
. a m pages PEST Ay 
This offer guaranteed to the first 10,000 who Я П 
respond—notavailablein any store. Limittwoper р MEM 
address, but if you respond early enough (before ` L| 
June 17) you can order up to 5. No dealers or V Addres, Ц 
wholesalers, please. Hurry! We reserve right to ! сиу State Zip. - 
L| 
I 


ШҮН RBM, Laser Beam Chronometer, I 
TO: Dept. 191-119, Box 1202, Westbury, NY 11595 I 


©1989 RBM Ltd., 1200 Shames Drive, Westbury, NY 11590 и ши n шш шш ши иш шш шш шш шш шш шш шш иш шш eee 


Now earn 


up to $350 
- one night's work 


$20,000 a year part-time, or $35,000 to 
$50,000 + full-time — that's what people with 
no previous experience are making cleaning 
restaurant kitchen vent systems using our 
proven Pressure Washing System. Every res- 


iurant needs this service. So there's high 
demand, repeat business and few real com- 
petitors — we'll prove m 
it! Not a franchise — 
you keep еме 
you make. 


penny 
rain at 
home with our exclu- 
sive training video and 
manual, or come to 
one of our training 
seminars. Do it your- 
self or hire a crew. Be 
your own boss, set 
your own hours and 
make great money. 
Call or write for FREE [ 
INFORMATION — with- 
out obligation. 


RENT OUR INTRODUCTORY VIDEO on 
Pressure Washing. Send $2.00 plus a $17.00 
deposit (refunded when you return the tape) or 
call TOLL FREE for details. 
£ Send FREE information kit about PRESSURE 
WASHING and the opportunities it offers me. 
L) Enclosed is $19. Send INTRO VIDEO in 
( )VHS( ) Beta. 


Name 
Address 


Zip 


Black Magic Pressure Washing 
6494 Mtn. Rd., Box 250, Stowe, VT 05672 
Call TOLL FREE: 1-800-334-3395, ext. 6494 


WORLD'S SMALLEST———— 
WEATHER STATION 


THE AMAZING WEATHER COMPUTER THAT 
YOU CAN HOLD IN THE PALM OF YOUR HAND. 
DIGITAR's new TWR-3 Micro Weather Station includes. 
а computer, precision wind vane and speed sensor with 
mounting hardware, and 40 feet of cable. For only 
$159.95. With the optional, automatic-emptying RG-2 
Rain Collector ($49.95) you can even monitor rainfall! 

* WIND SPEED ‘+ RAINFALL (Optional) 
* TIME OF DAY 
* AUTO SCAN 
+ МЕТИС / STANDARD 
* МСА READY 
* HILOWTEMP RECORD + ONE YEAR WARRANTY 


MAGNAPHASE INDUSTRIES, INC. 
1802 PIKE STREET N.W. 
MADEINUSA. AUBURN, WA 98001 
ORDERS ONLY: 800-322-1502 
INFORMATION: 206-735-0374 FAX: 20635-9044 


MIC & VISA 
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“бау, Smokey—" 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


Noisy Honda 


I own a 1980 Honda Civic equipped 
with a 1,488-cc engine that has 120,000 
miles on it. I am having a problem with 
a pinging noise coming from the en- 
gine. I have tried retarding the igni- 
tion timing, replacing the timing belt, 
distributor cap, rotor, spark plugs, ig- 
nition wires, EGR valve, and coil, but 
it still pings. I can’t think of anything 
else to do. 

Howard Oxman, Thousand Oaks, Calif. 


Your car or any other gasoline-powered 
vehicle will ping when exact control of 
the fuel-burning reaction is lost. In 
order of importance, the reasons for this 
condition are: too much ignition tim- 
ing advance; too-high compression ratio 
for the fuel used; combustion-chamber 
temperature too high; small quantity 
of lube oil in the combustion chamber; 
fuel mixture too lean. Your car's ping- 
ing can have more than one cause. 


Sometime brakes 


Thave a 1983 Mercury Grand Marquis 
that has a problem with the brakes. 
Several times in the last couple of years 
when I have stepped on the brake pedal 
it felt as if I was pushing against a 
brick wall. When I applied the brakes, 
it felt as if the brakes were at half 
power. After I pumped the pedal a cou- 
ple of times, the brakes felt fine. When 
I pushed on the pedal extra hard, full 
braking power returned. What sort of 
problem should I be looking for? 
Steve Ostash, Bay City, Mich. 


It sounds as if your power-assist sys- 
tem isn't working all the time. Check 
for a plugged vacuum source or an in- 
ternal booster problem. When your foot 
activates the vacuum-assist trigger, you 
must have enough vacuum to operate 
the power-assist unit. Physically exam- 
ine the interior of all vacuum orifices 
and conduits. If they look OK, your next 
step is to check the assist unit itself. 
This type of brake problem is potentially 
dangerous, so don't fool around with 
it. 


To spin or not to spin 


What is your opinion of dynamic wheel 
balancing versus static balancing? I 
have always thought that spinning the 
wheels on the vehicle was the way to 


go because you are balancing all ro- 
tating components, as opposed to just 
the wheel. 

James Edberg, Grand Bay, Ala. 


You are correct that spinning total ro- 
tating parts is the best way to balance 
a wheel. Unfortunately it isn't that sim- 
ple. The problem is that there is feed- 
back from the bearings, gears, and axles 
that complicates things. Also, there is 
brake drag to contend with. So the spin 
balance is used as the best quick fix to 
solve problems at the lowest cost. 


More horses 


I have a 1981 Dodge Omni with a 
2.2-liter engine. At the time I bought 
the car, this size engine was rated at 
84 horsepower. I understand that 
Chrysler has figured out how to get 
more power from this engine. Is there 
anything I can do to increase the horse- 
power of my engine? 

Richard F. Shoppe, Whiting, N.J. 


Nope. There is no way that makes eco- 
nomic sense and. would be legal and 
reliable for you to. boost the engine's out- 
put. The best way for you to get more 
horsepower out of the engine is to tur- 
bocharge it. But it will be at consider- 
able cost and could shorten the life of 
the engine unless it is well done. 


Shift stalling 


My 1987 2.8-liter V6 Cavalier Z-24 has 
gradually developed the habit of stall- 
ing when I shift it into gear and put 
load on the engine. This only happens 
when the car has been sitting over- 
night. If I let the engine run unloaded 
for 15 to 30 seconds then put the car 
into gear, it usually does not stall, al- 
though it will run rough for a few sec- 
onds. At all other times it runs per- 
fectly. My Chevrolet dealer has no idea 
why this is happening, so he recom- 
mended a tuneup, which he did, with 
no effect. Another Z-24 owner told me 
he had the same problem and was 
never able to get it resolved. What do 
you think the problem is, and how can 
it be fixed? 

John Horst, Moretown, Vt. 


The mixture on cold start is too lean. 
Your engine is computer controlled with 
reference to fuel, ignition, and emis- 
sions. The engine has many sensors 


Save $25,000 or more on 
new home. Be your own builder, 


You can save from 10% up to 50% on the cost of 
your new home by building it yourself. And NRI can 
show you how. NRI's professional course in Building 
Construction teaches you what you need to know to 
be a building contractor, And you learn at home in 
your spare time. Whether you want to build your 
own home, remodel the home you've got, or start 
your own contracting business, NRI can get you 
started right. 

From Site Selection to Landscaping 

By being your own contractor, you save at Бш 
10% of the cost of the typical home right up front 
Then, depend оп hon Touch ofthe jo Lot do: 
yourself, you can save up to 50%. NRI takes you 
through the job from start to finish in 70 lessons fll of 
photos and diagrams to make learning easy. You begin 
by learning how to pick the best site, learn to read 
blueprints, estimate costs, follow the job through 
to the planting of shrubbery and trees. 

Learn Professional Secrets 
Nothing's left out. You learn the trade practices 


painting, even plumbing, heating and electrical 
You learn what good work looks like, tip-offs to bad or 
sloppy work. How to supervise jobs. . . when to bring 
in specialists. . trade and financial practices. .. how 
to keep your job moving on schedule, 


Training Includes Plans for Energy-Efficient Home 
You learn better because NRI training is practical 
training. You get over 100 action projects, from con- 
structing scale-models to building actual framing 
sections. Lessons and projects coordinate with a con- 
temporary energy-efficient home designed especially 
for NRI. You keep these plans to build your own home 
or select from more than 50 low-cost optional plans. 


Asan o service, -— may participate 
in an optional owner/builder seminar. You'll get ex- 
pert advice on local building codes and conditions, 
meet builders, learn more about energy efficiency, 
receive tips on financing. There'll be demonstrations, 
insider info on remodeling, hands-on programs for 
real-world practice. 


Send for Free Full-Color Catalog 

There's much more to the NRI Building Construc- 
tion Course. Send the coupon for your free catalog 
describing all lessons, projects, and opportunities in 
the building business. See how you can save big money 
by building or remodeling your own home, or earn 
big money by building for others. If coupon has been 
removed, write to NRI Schools, 4401 Connecticut. 
Avenue, NW, Washington, DC 20008. 


Mf Please check one free catalog only. 


Гл, 


McGrave Hil 
4401 Connecticut Avenue, NW wy, 
Washington, ОС 20008 un 


SCHOOLS 
Education Center 


For Career courses . 
approved under GI Ый | С) 
C] check for details 


WE'LL GIVE YOU TOMORROW. 


Thave checked. | understand there Is no obligation. 


Name (Please print) 


Age 


D Bullding Construction O Computers and 
Air Conditioning, Microprocessors | 
Refrigeration, апа Г] Computer 
Heating Programming | 
D Electrician O TVNVideo/Audio 
O Small Engine Repair pec Р | 
C) Appliance Servicing © Security Electronics 
C) Basic Electronics 
O Locksmithing = inward | 
Ci Automotive Servicing С Aceunig а 


| Please rush me the one free catal. 
| Address 


City/State/Zip 
Accredited by the National Home Study Counc 


1304-049 


that talk to the computer. All cold en- 
gines need a little extra-rich fuel-air 
mixture to start. There is also a cri 
cal emissions problem, with the mix- 
ture being important to hold emissions 
to an absolute minimum on a cold start. 
Your problem must be examined with 
an engine analyzer for fuel mixture, ig- 
nition, and timing when the engine is 
cold started. 


Leaded-gas replacement? 


In the past I have been led to believe 
that any engine that was designed to 
run on leaded gasoline requires it. Now 
Shell has come out with a pamphlet 
saying its SR 2000 unleaded gas can 
be used instead of leaded gas. Is this 
true? Will it damage my car? 

Louis Di Meglio, Old Bethpage, N.Y. 


If you read the pamphlet carefully, it 
says what I’ve been saying for years: If 
you don't run your leaded-gas vehicle 
hard, you'll get by with only some af- 
fordable extra maintenance using un- 
leaded fuel. The only problem with. 
using unleaded fuel in your leaded-gas- 
designed engine (assuming you get the 


correct octane fuel for your car) is that 
lead is needed to lubricate the exhaust- 
valve-seat interface. With the lead re- 
ductions mandated by the government, 
gasoline producers want to get out of 
the leaded-fuel business. So we have 
come to the end of the road. Either re- 
place your vehicle with newer equip- 
ment or have your vehicle's engine 
overhauled with hard -faced valves and 
seats (exhaust side only). I realize ma- 
rine and farming equipment users 
whose engines need leaded gasoline will 
be hard hit by this. But if a kit was 
offered by the engine manufacturers to 
install hardened valve seats, it wouldn't 
be too expensive a job to do. The price 
of progress is once again trouble. 


Cranky starter 


Would you please help me solve a prob- 
lem with my 1986 eight-cylinder Pon- 
tiac station wagon? The engine refuses 
to start readily when cold after sitting 
in the garage overnight. The car was 
purchased new and has been driven 
only 9,800 miles. The instructions on 
a small card on the visor say to de- 
press the accelerator pedal slowly, then 


turn the ignition key. This does not 

work. The only way to start the car 

when cold is to pump the accelerator 
pedal four times. 

Robert F. Seubert 

Wexford, Pa. 


The fuel-air mixture on cold starts is 
probably too lean. The carburetor could 
be leaking internally, or the bowl may 
have become so hot while driving that 
the fuel expands when the car is parked. 
This can cause a thermosiphon in 
which the fuel is forced out of the car- 
buretor bowl into the intake manifold. 
Emissions-control equipment could be 
playing a role in this problem as well. 
The fume canister and exhaust-gas- 
recirculation system must be plumbed 
correctly and operating properly for an 
easy cold start-up. The automatic choke 
and its controls and carburetor air- 
temperature controls are involved, and 
the exhaust manifold heat is part of a 
cold start. 


Got a car problem? Send it to “Say, Smokey—," PoPULAR 
Science, 380 Madison Ave., New York, N.Y. 10017. All letters. 
are read, and those of widest interest are answered in this 
column. Due to the large volume of mail, Smokey cannot reply 
to letters not selected for publication. 
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Shoppers' Showcase 


ae = —— з s 


A selection of products and services for Poputar Science readers avail- for this section, write Advertising Sales, PoPuLAR Science, 380 Madi- 
able direct by mail. Enjoy the fun and convenience of mail ordering son Avenue, New York, М.Ү. 10017 
shopping. Please order directly from the advertiser. For advertising rates 


MUST PUBLIC NOTICE: 


Due to a variety of reasons, (overproductions, di 
continued lines, Etc...) manufacturers & distributors 
L 1 [e] U [| D. A TE get STUCK with inventories that must be liquidated. 
DAMARK walks in, lays down cash, and takes the 
AT FAR BELOW entire inventory. This is how we can offer you 
DEALER COST! products at BELOW DEALER COST! Just LOOK 


at the values below and order today - QUANTITIES 
ARE LIMITED! 


Zum SIDE 
XT TURBO IBM ) zig 
COMPATIBLE FOR YEARS TO COME with this 


COMPUTER SYSTEM 
* Two 720K 3-1/2" disk drives. Sharp VHS-C Camcorder with a 


MK HAM, high speed electronic shutter! 
* 8088 16 bit microprocessor а! 
7.16 MHz. + 84-key keyboard with macro focus. 
* 14" high resolutionB&W. * Electronic viewfinder for instant 
monitor. + High resolution graphics: playback. 
640 x 200. CGA comp. / + 1/1000 high speed electronic shutter 
+ Serial & parallel interfaces. for blur-ree still images 
* Mouse port. * Includes a 300/1200 + HQ (High Quality) picture. 


baud modem & 9-pin serial port. E IFA 
* Includes: MS-DOS 3.2, MS-DOS Manager, GW-BASIC & CPS Mig E жые in ЕР mode. 


communications software. + Dim.: 13°W x 14.5°H x 11°. + Auto focus, iris, white balance and 
* Model #: Е2РС 2 plus EZA1 upgrade. + Wt.: Approx. 28 Ibs. Sugg. Retail: dateftime. + B lux. + Dim.: 4-S/4"W X 6-1/8"H X 9-1/8"D. Mfg. Sugg. Retail 
+ One Year Factory Warranty! - Factory New & Perfect! $1498.00 + Weight: 2.6 Ibs. - Model: VL-C73UA. 


ы \ $1,799.99 
ABILITY SOFTWARE Mig. Sugg. Retail: $259.00 Case model #: VR-7377A + 90 Day Factory Warranty! 
by MI 


Package includes: 
+ Delete 3 pot yet, DAMARK $ $ * Carrying case. • 1 hr. battery pack. • AC adapter/charger. $ 
барле ier Procstg, PRICE: 599 VHS cassetto adapter. VHS-C blank tape. AV output 849 
Communication & i cable. * RF converter. * Strap. * DC out cable. 
prome Улын 


Item No. B-1216-116210 [fl + VHF connecting cable. • 1 "AA" batte Mtem No. B-1216-112557 
+ Fully integrated. км = T Insured Ship/Hand.: $11.00 


HOME PLAQUE MASTERS OF CLASSICAL MUSIC 


Advance REMOVAL 10 PC. DIGITALLY RECORDED CD SET 


QUARTZ MEMORY CARD 


Never Wor 
About Phone this plaque-removing 


do 
Numbers & toothbrush! N l| 


Dm 


Addres à + Cleans teeth virtually plaque меме" 


free! 
Again! You A 
Ps + 4 times softer than regular 
on Y if ; toothbrushes. 
отр! {| - Tufts of bristles rotate 4,200 
rectory іп times per minute in a counter- pod This 
Your Billfold rotational method. 
or Wallet! å * American Dental Association B examines the 
approved. + "qq work " 
This powerful credit card-sized Quartz Memory Card and ойк "waa |а ida of эж хш. om maces ^ 
Calculator by Advance stores anything such as names, - 3 speed setting.” Cordi Mozart, Bach, oven, Strauss, Tchaikovsky, 
ing.* Cordless. # Vivaldi, Chopin, Schubert, Verdi & Wagner. 
addresses, & phone numbers. * Rechar its 
Manufacturer's челт + Digital recordings (DDD). " 
* Credit card size. Retai Compare At: [ Includes great works of each _ Manufacturer's 
+ Automatic shut off. Suggested Retail "Str pack, simply plug into outlet. Р composer performed by мона Suggested Retail: 
+ Stores up o 8060 char. $69.95 +1 Year Factory Warranty! 399.00 famous artists and orchestras. $159.95 


+ Full function calculator. * Factory New & Perfect! * Full 60 minute CD's. 8 
< Long Ме battery. * World renowned composers 


meme $19 [1569 [xz $49 


+ Full Factory Warrant +90 Day Factory Warranty! 
; Factory New & Perfect! пет No. B-1216-112581 Ут emo inea | Hem No. Bienen “Factory Now! tiem No, B-1216-T 1330 
red ShipHand.: $4.00 Insured урната Insured ShiyHand.: $5.50 


PLEASE 
NAME SEND ME: DESCRIPTION 
m ADDRESS. 


CITY 
ш PHONE 


Wl FOR FASTEST SERVICE 


RUSH DELIVERIES. SUB TOTAL 


CALL TOLL FREE ONLY $3.95 plus normal S/H. | MN add 6% Sales Tax 


ш 
m 1-800-950-9090 Look for e plane зк 


| LA 
ШШ COCHECKM.o. visa ud — — 


M l; 
| Г] MASTERCARD [7] DISCOVER CARD NO. EXE DATE саванна NUNC 
Send To: DAMARK INTERNATIONAL, INC., 6707 Shingle Creek Parkway, Minneapolis, MN 55430 
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Save Gas, Save Engine with *POLY" 


DOUBLE GUARANTEE (See Details Below) 


The following introduces one of the 
most fully tested and credentialed gas sav- 
ing, friction reducing engine treatments. 
ever to reach the market! 

WHAT IS POLY? "Poly" is short for 
polytetrafluoroethylene (ТРЕ). It is the slip- 
periest substance known to man. The 1988 
Guinness Book of World Records (pg. 182) 
says: "The lowest coefficient of static and 
dynamic friction of any solid is 0.02, in the 
case of Polytetrafluoroethylene -equiv- 
alent to wet ice on ice. It was first 
manufactured in quantity by E.l. duPont in 
1943, and is marketed as Teflon"." 

The PetroLon Corporation, makers of 
Slick 50, have invented a way to per- 
manently bind this slippery chemical to 
your engine with one treatment. All you do 
is add one quart of Slick 50 to your oil dur- 
ing oil and filter change. By reducing 
engine friction, Slick 50 increases gas 
mileage and horsepower and reduces 
engine operating temperature thus caus- 
ing your oil and engine to last longer. Just 
as important, it reduces metal wear, 
defraying costly overhauls. 


Е 


entials are impressive. 


“Slick 50 does reduce engine heat and 
ordinary wear, and our informal tests in- 
dicate that it will improve gas mileage by 
about two or three miles per gallon...Slick 
50 does exactly what PetroLon claims it 
does." Consumers Digest.(March/April 1982, p. 35) 

Researchers at a nationally respected 
research laboratory, after applying a 
powerful ultrasonic cleaning process to a 
Slick 50 treated engine part, were surpris- 
ed at its permanence. They stated, "We ac- 
tually expected the PetroLon Slick 50 ‘Poly’ 
resin coating to also be removed, but later 
found it was still there." 

The Federal Aviation Administration has 
fully accepted a similar product — Slick 50 
Aircraft Treatment (F.A.R. 833.49). 

TUV, a German testing laboratory with 
credentials every bit as prestigious as our 
Underwriters Laboratories, tested Slick 50 
in 1986. They found substantial increases 
in both gas mileage and horsepower. Their 
tests showed that these gains were due to 
a reduction in friction. 

A test done at the San Diego State 
University revealed that, "Slick 50 does in- 
crease horsepower and decreases fuel 
consumption in tests done at the univer- 
sity." The Space Shuttle Columbia uses 
the chemical "poly" in its gears and bear- 
ings because it is the only chemical lubri- 
cant which can withstand the heat and 
corrosive elements of space. 

Perhaps the most dramatic of all is a 
torture test overseen by the Automotive 
Services Council for Pennsylvania. This 
test was shown on television station 
WTVE: Three cars with between 75,000 and 
129,000 miles on them, were treated with 
Slick 50. Six months later the oil was drain- 
ed from each vehicle and the cars were 
driven without the oil plugs for about half 
an hour. The water temperature never rose 
and the engines sustained no apparent 
damage. 


олиш / 


DOC 


FOR GAS AND DIESEL ENG? 
105. QUART/946 UER „/ 


How do you give an engine a “poly” 
treatment? Very simply! Just before an oil 
and filter change, add Wynn's™ Engine 
Flush (sent free with each order) to clean 
out your engine. Then drain your oil, 
change the filter, and add the proper 
amount of oil less one quart. Add one 
quart of Slick 50, drive for thirty minutes, 
and leave it in the crankcase for 3,000 
miles. (Add two quarts for engines with oil 
capacities of seven quarts or more.) 

Slick 50 gives a permanent coating so 
you need to treat your engine only once, 
and not each time you change your oil. 
Slick 50 is also excellent for turbocharged 
engines, aluminum block engines and 
rotary engines. 

Will it work with most oil? Yes! Slick 50 
will work with all petroleum-based oils and 
synthetics compatible with petroleum bas- 
ed oils. 

What are the benefits of Slick 50? Your 
actual benefits in percentages may vary, 
depending on the kind of driving you do, 
the condition of your vehicle, etc. By 
reducing friction, Slick 50 does all of the 
following: Slick 50 increases gas mileage. 
Slick 50 increases horsepower - small 
economy cars and large RV's really need 
this! Slick 50 makes for easier starting (im- 
portant in cold weather.) Slick 50 reduces 
operating temperatures, thus increasing 
the lubrication of your oil and the life of 
your. engine. Since lubricating lead is be- 
ing removed from gas, and unleaded gas is 
poor in lubricating qualities, this extra 
lubrication of Slick 50 on valve systems 
and guides is a real bonus. 

Last, but not least, the drastic reduction 
in engine wear can delay costly overhauls. 
These can often cost well over $1,000. 
Slick 50 eliminates the "lubrication starva- 
tion" that all cars experience when you 
first start them, before the oil has a chance 


to circulate. Up to 90% of the wear on a 
car can be caused by this lubrication star- 
vation. You receive all these benefits for 
less than the cost of two tanks of gas 
($39.95). 

Will Slick 50 harm my engine or affect 
my warranty? No! Slick 50 is suspended in 
an excellent grade of petroleum oil which 
meets, or exceeds, every manufacturer's 
engine warranty requirements. In addition, 
this oil carries an API (American Petroleum 
Institute) service classification SF-CC-CD. 

More Slick 50 products are available. 
These include Gear Treatment (manual 
transmission, etc.) 2-Cycle Engine Treat- 
ment, Grease, Fuel Conditioner, and 
Power Boost. Free information sent on re- 
quest. 


DOUBLE GUARANTEE! 
Guaranteed lowest price апа Ҹа 
guaranteed satisfaction. If at the 
time of purchase you have seen 
Slick 50 advertised in a current 4 

] magazine at a lower price, we will 
beat that price by $2.00 a quart and V 
you will still get your free engine 
flush. If you are not satisfied with W, 
our Slick 50, within 4 months, segd 
us a note and proof of purchase for 
a full refund of purchase price. This 
makes trying Slick 50 RISK FREE to ( 
you. We have been in business for 
10 years and intend to keep our ff 
customers happy. 


Free Wynn's"* Engine Flush sent with 
each order. Free shipping with orders of 2 
or more. 

DEALERSHIPS AVAILABLE 

Easy Toll-Free number. 

To order your own Slick 50 friction reducer 
and free Wynn's" Engine Flush, call toll 
free 1-800-227-5425. Or send to 


ü is Xo kk AUIOIE 
S. AUTOMEC & TECHNOLOG) 
407 Del Rio Road, Berthoud, CO 80513. 


Ci Тепсіоѕе $39.95 + $4 shipping and handling 
О Send me qts. of Slick 50 @$39.95 ea. 

FREE shipping (2 or more) PS4 
O Check O C.O.D. D VISAIMCIDISCOVER 


Сага. Exp. 


Name 


Address. 
(Give Street Address for U.P.S. delivery) 


city 


State Zip 


Teflon is a reg. trademark of Dupont, Wynn's is a reg 
trademark of Wynn Oil Co. 


FOR FREE FACTS! 
|... TRAIN AT HOME 
FOR A BETTER CAREER 
[| 41 ways ICS can help you improve your life. gi 


Brush tree facts and color brochure on how | can ll 
J| train at home for the career | have chosen. |g 
understand | am under no obligation and ni 
salesman will visit me. CHECK ONE BOX ONLY! lj 
В associare In ASSOCIATE IN SPECIALIZED 
SPECIALIZED Business TECHNOLOGY DEGREE 


= 
г” MAIL THIS COUPON ч 
[| 
[| 
L| 


[| bi^ ЕЛА үтен O Civil ERG 

CO Accounting. Technology 

C Business Management С Mechanical Engineering 
with option п Finance Technology 

В с Business Management C Electrical Engineering 


with option in Marketing _ Technology 
[Electronics Technology 
CAREER DIPLOMA PROGRAMS — — —— 
C Computer C Surveying ГАП 
Programming — Mapping С Veterinary 
[Бн Schoo!” catering Gourmet — Assistant 
Bookkeeping — Cooking Diesel 


JSecretarial [Fitness & ‘Mechanics 
ПЕ Nutrition (Electrician 


[| 
[| 
[| 
[| 
[| 
Office Assistant O Small Business ©) Interior || 
[| 
[| 
[| 
I 
[| 


C Legal Secretary _ Management Decorating 


C Fashion О Drafting О Motorcycle 
Merchandising C Air Conditioning ч Repair. 
C Auto Mechanics Refrigeration  [ Gun Repair 
О Hotel [C Microcomputer [ Photography 
g Restaurant Repair C Journalism 
Management [Electronics Short Story 
C Child Day Саге Г] Travel Agent Writing 


Management C Wildlife/Forestry C Dressmaking & 
[| pisa ‘Assistant — Conservation Design 
E TVNCR Repair Г] Police Sciences 


[| Name 
Address 
M City/State 


) 


ternational Correspondence Schools i 
Dept ECS39 Scranton, PA 18515 


SIZES: 5-12 
WIDTHS: B-EEE 


FINE MENS’ 
SHOES 


Looks just like an ordinary shoe, 
except hidden inside is an innermold 
which increases your height almost 


two inches. Choose from a wide 
selection of ELEVATORS® including 
dress shoes, boots, sport shoes and 
casuals. Satisfaction guaranteed. 
Exceptionally comfortable. Call or 
write today for your FREE color 
catalog so you can look taller in no 
time. “MD. RESID. CALL 301-663-5111" 


TOLL FREE 1-800-343-3810 


ELEVATORS D 


RICHLEE SHOE COMPANY, DEPT. PS94 
P.O. Box 3566, Frederick, MD 21701 
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Right now. Clip this coupon, and send for 
our 200-page full-color Planbook. More 
than 90 different 

designs with C X soa C^ 
tips on how to 
customize, plus 
a helpful plan- 
ning guide. All 
you need to start 


creating your Я 
ownlindal «78 1 
2^ C ah me your Кре иод, | 

Cedar s Оран tome Dee] 
Home. , e | 
" Ке f 

27 Name. D 

{ лаке. === 1 
p  — È 
Dri D 
' 1-800-426-0536 f 
: AsLindal Cedar Homes. : 


SINGERS! 


REMOVE VOCALS 
FROM RECORDS AND CDs! 


SiNG WiTH THE WORLD'S BEST BANDS! 
An Unlimited supply of Backgrounds from standard 
stereo records! Record with your voice or perform live 
with the backgrounds. Used in Professional Performance 
yet connects easily to a home component stereo. This 
unique product is manufactured and sold Exclusively by 
LT Sound - Not sold through dealers. Call or write for a 
Free Brochure and Demo Record. 
LT Sound, Dept.PS-3,7980 LT Parkway 
Lithonia, GA 30058 (404) 482-4724 
Manufactured and Sold ЕНИ... LT Sound. 
24 HOUR PHONE DEMO LINE: 1404148: 2485 


WANTED 


Millions of adults are having a 
shootout, every weekend! 
Come join in the fun! 


We have just what you need! 
The .3357 
Paint Pellet Revolver 


Must be 18 yrs old to purchase 


in package: 
-50 cal. paintball revolver 
safety goggles 


$99.0 


Plus $2.98 S&H 


100 -.50 cal. paintballs 
4- CO? cartridges 


SHOOTS NON-TOXIC, WATER SOLUBLE, 
PAINT PELLET WHICH BURSTS ON IMPACT! 


CO? POWERED 
ALL METAL CONSTRUCTION 
GREAT FOR BACKYARD 
TARGET PRACTICE AND 
PAINTBALL GAMES 


SATISFACTION GUARANTEED 


Or for 84 pg. full line catalog of the world's largest 
selection of paintball guns and accessories 
send $3.00 ($5.00 U.S. Int) to: 


The Command Post, Inc. 
P.O.Box 1500 Dept.1G49A 
Crestview, FL. 32536 
(904)682-2492 


VISA-MASTERCARD-AMERICAN EXPRESS 


PVC PIPE FURNITURE 


Profitable Home Business 
Plans, Kits & Supplies 
FREE BROCHURE 


1 & L Casual Furniture Co. 
P.O. Box 208 - 


Dept. PS 
Tewksbury, MA 01876 Tel. (508) 851-4514 


ж ж ж як к PRESENTING ж ж а c 


CABLE TV 
EQUIPMENT 


жж ++ ж STARRING * HH 
JERROLD, HAMLIN, OAK 


AND OTHER FAMOUS MANUFACTURERS 


+ FINEST WARRANTY PROGRAM AVAILABLE 
5 LOWEST RETAIL/ WHOLESALE PRICES IN U $ 
* ORDERS SHIPPED FROM STOCK WITHIN 24 HOURS 


FOR FREE CATALOG ONLY 1-800-345-8927 
FOR ALL INFORMATION 1-818-716-5914. 


PACIFIC CABLE CO. INC. 
735^ RESEDA ВМО DEPT 1430. 


Маке 25105100 per hour 
with r 


Yes, it's really possible by making 
and selling bright, colorful Badge- 


A-Minit buttons. Buttons are 
roven money-mak 5 


send for a Starter Kit, only 
$29.95 plus $1.75 shipping 


sh a Bon 800, LaSale, IL 61301, Phone (5) 224-2000 


Rx Eyeglasses ‘Breakthrough’! 
How To Buy Direct By Mail 


Full ine of frames. lenses & coatings. Sport & dress. 
FAST delivery. Try for 30 
(s 100% Guaranteed. 

300.000 sold since 1959. 

Send for FREE catalog. 

Prism Optical, Inc., Dept PS49, 

10992 NW 7th Ave. 
N. Miami, FL 33168 


From $46.95 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


The "First Source" for the 
Tinkerer, Teacher, Hobbyist, 
Technician, Manufacturer, Engineer 


What's New at 
AMERICAN DESIGN COMPONENTS? 


e warehouse 60,000 items at 


‘American Design Components-| H 


expensive, often hard-to-find com. 
ponents for sale at a fraction of th 


this ad, or visit our retail showroom 
and find exactly what you need from 
the thousands of items on displ 


Call Toll Free: (800) 524-0809 


THERE'S NO RISK! 


With our 90-day warranty, 
any purchase can be returned for 
any reason for full credit or refund. 


ADAM ACCESSORIES... 


Friction feed. 
Takes standart 


COLECOVISION to ADAM 
EXPANSION КЇТ... 
This expansion module just plugs into 
your ColecoVision. With printer power 
supply & data drive (both included), you 
will have a working Adam Computer. 
Adam keyboard, one Smart Basic cas- 
Sette & hook-up diagram also included. 
кет #9918 $59.50 
DATA DRIVE... item #6641 $19.95 
PRINTER POWER SUPPLY... 
Item #6642 
ASCII KEYBOARD... 
Item $6643 
CONTROLLERS Set of 4)... 
Item #7013 $9.95 RFE 
ADAM CASSETTES... 
Inc. Smart DN Rogers & blank 
cassette. Item. 
Dozen — $19.95 


Baker's 
ADAM DAISY PRINT WHEEL... 
Item #13305 $3.95 
ADAM RIBBON CARTRIDGE... 
NEW BLANKTAPES.. 3259 
Пот #20868 — 4for $10.00, 
High Resolution 


TTL MONITORS 


Green phosphor. 
Schematic incl. 
Motorola 4MD2003-190 

Кет #17198 New – $19.95 | 1 
12"- 12ү0с, Green phosphor. 
Subassemblies, CRT, board & transformer 
incl. Comes w/hook-up diag 

item #6811 New - $19.95 


HIGH-IMPACT 


51/4" HALF-HT. 51/4" FULL-HT. 
FLOPPY 


IARD 
DISK DISK DRIVES 
(IBM* Compatible) 


DRIVE 
48 TPI, 40 Track, 
Double Side/ 


New – $79.00; 2: $150.00 


48 TPI, 40 Track 

Single side/double density. 

Mfr - Shugart #SA400 or equiv. 
Item #1895 


$39.50 or 2 for $79.00 


10Mb 

(ST 212 Compatible) 

Mfr - Tandon £TM252 
item #19704 New - $99.00. 


DYNAMIC MEMORY BOARDS. 


PC/XT COMPATIBLE 

X 0256ko тетиуп ЫКЫ increments 

** Fully socketed for easy upgrade 
(Б pariy check) 


Gives your 
Adam fast, 
reliable data — 
storage & re- 

to 160Kb of in- 
indard 
ly to 
Co 


formation. Uses indust 
55/00 disks. Connects di 
your Adam memory con: 
widisk drive power supply 
Manager disk & owner's mai 
— Coleco, model 7817. 


Кет #12830 New - $199.00 


е ind 
Techmar 2MU203010 (wo RAM) 
Пет #19977 New – $29.95 


Жийен майн $17.50 


EXTERNAL DISK 
DRIVE CHASSIS 


loppy. 
Input: 115/230V, 50/60 Hz. 

Orig. for Burroughs computer. 
Dim.: 11"W x 8"H x 12" deep 


Hem #14541 $59.50 


ide your computer's 
тоз your needs Qrow.. 
PC/AT COMPATIBLE 

Single 50, multiunction board, supports 
al PC/AT systems, ind. PC-DOS & Xenix. 

ж Offers up to 1.5М of memory 

ж 2 Serial Ports & 1 Parallel Port 


AST Research “Advantage 
Лет #20853 Now - $99.00 
ж 64Kb RAM Upgrade 
Seto! 18ctips..tem #20854 $35.00 
ж 256Kb RAM Upgrade 


Р 


55 RPM SATELLITE 
POSITIONING MOTOR 


I-A 


PC/XT/AT Compatible 
ENHANCED LAYOUT 
101-KEY KEYBOARD 


Reversible capacitor induction 
motor. 115V/60 Hz., 30 in./Ib. 

torque. 14W. Front fiange r mount 
ES Dimen: 314” 5” long; 


уз 

* Separate Numerical Cursor 

* LED indicators for Scroll, 
Caps & Number locks 

ж 1" inclination Foot Stand 

Mfr. #29079 

Item #19680 New - $49.95 


dia. x 1" long. 
pid Matsushita or equiv. 


Item #5149 $9.95 RFE 


MINIATURE 


ject water or апу 
Or any non-corro- 

ids up to 25’. Compl. w/ 
eo input & output tubing. 
Perfect for spray guns, school 
projects, etc. 


We carry a complete line of Computer & Game ‘Accessories and 


Equipment... 


NICAD BATTERY 
PACKS (Rechargeable) 


15 M воа Hz; 
| ет #1264..5 packs) $9.95 
pit high pr ‘pressure/volume fan | "C Cells” 
for cooling in tight places. Five 
pee ic blades w/feathered edges, 
lall bearing, 
penn protected. Permanent 
capacitor motor (cap. built 
in). J4*H x 6.95"W x 27D. 
Ms D Koiran #MR2B3 


кет #6301 $19.95 nrc. 


6V @ 1.25АҺ. 
Consists of 5 “С” cells connected 
in series & shrink wrapped. 


ет #19675 $7.95 


Please call ог write with any other requirements! 


ће; 
is supplied w/1/3 HP motor, 115/ 
230V, 50/60 Hz. Therm. protected. 
Inlet: 15/161. x 6"dia. x 5,"H 
Mfr — SEI 412895002 

item #9983 New - $59.50) 


or 2 for $100.00 


тәм kits! 


Complete with easy-to- 
follow instructions. Ideal for 
hobbyists, schools, etc. ... 


GUITAR PREAMPLIFIER КІТ... 
Connect your electric guitar to 
any amp. Input: 5mv/470K; out- 
put: 1V/47K. Operates on 25У @ 
100 ma, provides proper impe- 
dance & signal level matching 
Volume control incl. 


Кет #21257 $13.95 


sensitivity microphone. Req. 4.5 

to 12VDC. Freq. is user adjust. 
Item #21258 $13.95 

HOME & AUTO BURGLAR! 

FIRE ALARM SYSTEI 

Closed-circuit monitoring & open 

circuit surveillance. Operates on 


G00 ohms. Operates on 12уОС, 

кет #21260 $38.75 
ELECTRONIC SIREN ALARM... 
Can be connected to any 10W 
speaker or horn. Adj. tone. Op- 
erates on 12VDC. 


Item #21261 $15.00 
OUTPUT 


Contains: 6 LEDs/channel for in- 
stant response. Can be used w/ 
any amp. developing up to 50W/ 
channel. Req.15-20VDC power. 
tem #21263 $20.00 
3 DIGIT DC VOLTMETER... 
Three digit accuracy (to 1/10V), 
will read to 99.9V. Operates оп 


As many as 800 programs. Fes- 
NOE Zea iel Рр 
incl 
Item #21265 $130. 00 
12-16V POWER SUPPLY... 

Input: 120VAC/60Hz., БА. Output: 
16VDC max. @ 4.0A. UL ther- 
lly protected. On/off indicator 

& front panel mtd. polarized 
. Dim.: 6 5/4” W x 33/6" Hx 
3 ү D. Mfr ~ Black & Decker. 


Кет #19585 New - $19.95 


70 


а complete catalog. 


AMERICAN DESIGN COMPONENTS, 815 FAIRVIEW AVE., Р.О. BOX 220, FAIRVIEW, N.J. 07022 


C My check or money order is enclosed. 


YES! Please send me the following items— 


нет How 
No. _ Many? 


О Charge my credit card. 
O visa. 


be customized to meet your needs by 
adding or removing foam. 


Originally for CPU/Keyboard.. 
ОА dim.: 25" x 10” x 181" 


Item #20968 New — $39.95 
Originally for CRT/Printer... 
OA dim.: 25" x 14" x 18" 

Item #20969 New — $49.95 


Card No. 


MINIMUM 
ORDER 
$15. 


C MasterCard (О Amex 


Exp, Date 


Signature 


‘Telephone: Area Code 


Number 


Total 


Name 


Shipping & handling: we ship UPS unless 
otherwise specified. Add $3 plus 10% of total. 
Canadian: $ plus P. cost Charge only. 


Address 


Sales Tax (М... residents only, 
please add 6% of total} 


City 


State 


Zip 


ORDER TOTAL 


All inquiries and free catalog requests—call (201) 941-5000. 


For all phone orders, call TOLL FREE 800-524-0809. In New Jersey call (201) 941-5000. 


—— 

Incredible books! 

Discover hundreds of manuals, industrial handbooks, 

paperbacks, reprints, and privately published papers on un- 

usual technical subjects ranging from melting metal to 

NN. N ju A 22 Б же» апа 

kom ectopintitg o 

Y L^ blacksmithing. 

You'll see instantly 
why this is the most re- 
markable mailorder 
bookstore ever! You 

= don't know what you've 
been missing! We probably have just the technical how-to 
information you've been seeking for years! 

Wide Variety! 

Make paper! Electroplate! 

Melt cast iron! Learn calcu- 

lus! Pour babbit bearings! 

Grind telescope mirrors! 

Make vacuum pumps! 

Grow crystals! Di 

cover books on hy- 

draulics, steam enc 

design, wind power, mag- 

nets, sundials, restoration 

of lathes and milling 

machines and much more! 

; т 

Highest Quality! 

Every book is guaranteed to be high quality! This is NOT a 
to pick and choose only the very best 
ublishers with no obligation. Since | 

'ery book published, | offer only the 
best. Yougethigh quality books, fair prices, fast service, and 
honest dealing. You can order with confidence. 

lathe! 

Build a pre- 

cision lathe d -N 

tor less than 3 3 

$50 without 

cision in- 

struments! 

k's true! Build a precision shaper, milling machine, drill 
press, rotary table and indexing head, a sheet metal br: 
and more! Learn how to make a surface plate from scratc! 
and use it to rebuild used machine tools. Build a one lung 

‘engine! Design steam engines and boilers! Build a welder! 

Make your own drill bits, taps, dies, reamers, end mills and 
much more. Discover an incredible 2000 page mechanical 
engineer's handbook! Learn machine design! Prospect and 
reclaim precious metals! Make bricks and glass! Visit 1910 
steam auto factories! 


ҖЕН gold! Learn simple chemical analysis! 


=) much, much more! 


= 4 Box 12-EZ, Bradley IL 60915 


Learn how you can turn an 
oid рай and blower into а 

powerful furnace that can 

melt aluminum cans and 

scrap, pot metal, and 

brass. We built one for 

about $10! Uses grocery 

store charcoal! Pour cus- 

tom castings! Build a fur- 

nace to тей cast iron! Dis- 

cover books on sand cast- 

ing, patternmaking, cupola 

‘operation, casting of deco- 

rative items, and more! 

Discover the secrets of 

Whitworth's 1853 mi- 4 

crometer that could measure to a millionth of an inch! Make 
charcoal and coke! Build a dividing machine and more! 


Much more! 


See technical school textbooks on ma- 
chine tool operation, diesel repair, and 
refrigeration. Learn how the ancients 
refined all types of metal from iron to 


Work iron with a forge and anvil! Build a 
wood lathe! A band saw! A circular saw 
blade sharpener! A wood stove! And 


Write for a catalog! 
Write for your copy of the las- 
test jam-packed edition of 
Lindsay's giant Technical 
Books catalog. Send $1.00 
(US & Canada — $4.00 foreign 
airmail), You'll see in a minute 
why everyone is talking about 
this incredible source of hun- 
dreds of unusual hard-to-find 
books! Write today for a cata- 
log and order the books you 
need while they're still avail- 
able. Write today! 


Г Lindsay 
Publications 


Send a catalog! I've enclosed $1.00 U.S. & 
Canada. ($4.00 foreign airmail) 


f Name 
f Steet 
p 


State 
к= -— — — 


‘Computer Age Breakthrough’! 
Telephone Activated Remote Control 
Conserves Energy... 
Deters Crime! 

User can conserve energy, 
deter crime by keeping air 
conditioners, heating sys- 
tems, appliances, machines, 
lights etc. OFF when away 
from home or business and 
remotely turning them ON 
before returning or when the 

need arises, by simply calling their own telephone 
number and letting it ring for a pre-determined 
number of times. 

Self contained unit requires no installation! 
Send check or money order for 20 
Shipping included. Fla. res. add applicable sales tax 


HEMCO INDUSTRIES, INC. 
13105 N.W. 42nd Ave. Opa-Locka, Florida 33054 
1-800 325-2767 in FL 1-305-769-0606 
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Largest 
Manufacturer 
Of Portable 

Sawmills 


Four Models To Choose From 


BUY DIRECT 
1(800)553-0219 
your MasterCard or VISA 
Wood-Mizer Products. Inc. e Dept. E41 " 


44-page catalog or use ч 
demonstration video-$10.00 


In Indiana call: (317) 271-1542% 
to order our 50-minute 
8180W. 10th St., indianapolis, IN 46214-2431 


УТ IT'S ANATOMICAL! 
The Anatomical Products Catalog 


Discover the world's largest collection 
of innovative and educational products on 
health, human anatomy and science 
related topics. € ге f Бы 
ICAL 8; 
RT CO. EA i pn 
Toll Free: 1-800-621-7500 in IL: 312-679-4700. 


NATIONWIDE 
PAGING 
VIA SATELLITE! 


* NUMERIC 
* VOICE 


I HISTORIC 

NON-FIRING MODEL GUNS... 
Safe! Full size. Zinc alloy. Realistic. 
Over 90 pare Cannot chamber 


CHECK IT OUT! 


There are more opportunities, 
products and services offered in 
the "Classified Opportunity Mart," 
immediately following this section. 
You may find just what you've 
been looking for 


COCAINE. 


CALL 
1-800-662-HELP 


A Public Service ol the National Insitute on Drug Abuse 
Department of Health and Human Services 


THE BEST BUYS IN SPIRAL STAIRS! 


Over the ten years that we've advertised our stairs as the "Best Buys”, our claim 
has never been challenged. With good reason. No one has been able to beat 
our combination of outstanding quality and low price. We hope that you'll join 
the many thousands of satisfied customers who have purchased our spiral stair kits. 


EASY-TO-ASSEMBLE-KITS 
METAL SPIRALS 


Onl $425 Вота PA 


for 3'6” diam. (his. 7'6" to 8'1) 

(Comparable savings on diams. 

from 4' to 7') Kits are available 

to fit any floor-to-floor hts. 
Available accessories include: 
Sa ook treads, handrails of brass, 
aluminum or oak and omamental 
designs & in-between spindles. in 
other words. your spiral can be 
[as plain or fancy as you choose 


OAK SPIRALS 


Only $4475 Broomalt PA 


for 4 diom.-hts. 8' to 8'8V7. 
(Other fioor-to-fioor hts. available) 
Our Oak Spiral Stair kit is superbly crafted 
selected 


from choice, оок and ingeniously 
desi Ly easy do-it-yourself assembly. 
c And Ой ifs priced well below any 
The Iron Shop 1977, '88 comparable stair on the market. - 


Call or Write for Free Brochure  Alsoavallable 5 ond дот Ook Spiral Stoir Kis —— —  — 
Other Showroom & Warehouse Locations In: | То: THE IRON SHOP, Dept. СР549 (215) 544-7100 
Pomona, CA E 598-5766 | PO, Box 128, 400 Reed Road, Broomall, PA 19008 


Houston, TX М3) 789-0648 1 Please send the free brochure checked below: 
Sarasota, FL (B13) 923-1479 
Chicago, IL [312) 952-9010 1 О Metal Spirals О Oak Spirals 


Metal Spiral Kits in Stock for Immediate 
Shipping or Pick-up. 


We accept MasterCard, VISA and AMEX | city 


Zip 
From the leading Manufacturer THE TRON SHOP. 


of Spiral Stairs... MANUFACTURERS 


State 


> SAMPLE IMPORT FREE!: 


Complete models 
including software 


from $232. and I'll tell you exactly how to turn it into big money! 


Men-Women Start your own big profit business. 
MY NEW HOME IMPORT MAIL ORDER PLAN 


Shows You How to Buy Below Wholesale 
‘Tum spare/full time into income. My Home Mail Order Import Business 
Plan shows how to deal direct. Cut specialty merchandise jobber 
middlemen. . .so you keep all profits! The actual sample I will send 
you Free is typical of my import discoveries. Deal in 

‘one product or 1000's. 

YOU CAN START IMMEDIATELY. Free membership in 
exclusive International Traders organization. . . instantly 
puts you in direct contact with suppliers abroad. I show 

how to operate anywhere. Send now for Free Report. 


DIAMONDS AND mm CAMERA 
x) SAPPHIRES И $2.20 
гак EN pe EXERCISER 


from Bangkok FIRMS WHOLE 
DY 


Stuffed, 
porcelain 
1,000's 


designs 


LOCK BLADE 
KNIFE 100's 
models. 

71€ 


7x35. $355 


B.L. MELLINGER, Famous World Trader. 
Internationally-known Mail Order Expert: 
President, Mellinger Co. “I started only a 
few years ago, part time, іп my garage with ЁК 
less than $100. Today my business empire 

spans the globe. I will help you succeed us- 
ing my personal experience. Mail coupon 


for FREE REPORT: on 
START WITH 24,221 SURVIVAL E 
PRODUCTS! KNIFE $2.09 


Old world 
$175. 


SONIC REMOTE 
CONTROL JEEPS & 
CARS $4.40 5 


Y 
tie or oneri qat Eno f e» 
ше tod sey ee ONE SAMPLE IMPORT - FREE--, 


with hot shoe and carry strap, 


NEW! All Band 
Scannerby 4 


< Covers 
Low, High, UHF, 
1277 plus 800-950 MHz! 
А » Scans, Searches, 
and has priority. 
20 Channels 
+ Includes antennas and belt 
clip, Full range of accessories 
available. 
+ No Frequencies cut out or 
excluded 
+25 Day Satisfaction Guarantee. 
Full refund if not satisfied, 
+ Size: 2" x 8 x 1%” wt 1202. 
+ Uses 4 AAA batteries, not 
included. 


AR880 


Тош Price, Freight Prepaid 
(Express Shipping Optional) 


5199 


COMMUNICATIONS 
10707 E. 106th St. Indpls., IN 46256 
Toll Free 800-445-7717 
= Visa and MasterCard 
(COD slightly higher) 
In Indiana 317-849-2570 Collect FAX (317) 849-8794 


важан ү 
Come Home 
to Warmth 

Beauty, warmth and long- 
lasting quality. That's what a 
pre-cut cedar home from IHC 
is all about. Enjoy the beauty 
for generations to come. Mail 
the coupon for additional 
information. 


[Г] Enclosed is $6.50 for a full-color Plan Book 
О Send me a FREE, informational Brochure 


Name 

Address 

City 

Zip. Phone. 


1 sample shi by pre-paid 

КА prepaid 

airmail $666 or В 

only $2.20 each. New govern- 

ment ruling makes thousands 

of imports free of any duty 

whatsoever. 

KITES & 

WINDSOCKS 

from 430 each ei 


К Ыы ciy 
The Mellinger Со. 6100 Variel Ave., Оер!.@| 
52244 , Woodland Hills, CA 91367-3779. ©! State Zip 


Limit опе Sample 
Import. Please initial to 
show you have not 
previously requested 
-— — — — 


[ШЧ HOMES or CEDAR, INC. 


P.O. Box 886, Dept. 59 
Woodinville, WA 98072 
(206) 668-8511 


Dealer Inquiries Invited 
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Advertisement. 


IS YOUR NAME HERE? 


ELOW are the names of some of the most distinguished American families. Our research staff has, over a period of years, 
completed a manuscript history of each of these families. If your surname is listed you should have your manuscript. We 
believe you will find it not only of keen interest, but a source of pride and satisfaction for yourself and your kinsmen. 


THESE FAMILY HISTORIES $30.00 EACH 


Each manuscript is a GENEALOGICAL and 
HISTORICAL study of the family from earliest 
times. It records the origin and growth of the 
family in Europe; its place among the gentry there; 
its part in the early settlement and subsequent 
history of America, including service in the Revo- 
lutionary War; and its achievements and leading 
representatives in this country. The derivation 
and meaning of the name is traced; recurrent fam- 
ily traits are brought out; and genealogical data on various lines are set 
forth. A valuable bibliography is included, as well as the authoritative 
description of a family coat of arms. 

Each history is a separate and distinct work painstakingly compiled 
from the most authentic sources, Reproduced on fine paper and bound in 
a handsome black cover stamped in silver ink, it is suitably designed for 
filing among your family records or other documents. 

With your order we will send The Romance of Coats of Arms, an 
informative, unique publication that is illustrated in full color. If you 
order promptly we will also include, at no extra cost, our specially 
designed Ancestry Chart, It measures 17 by 22 inches and contains spaces 
in which to record the names of your ancestors in all lines for eight 
generations. 


The coupon or a letter, with $30.00 (no other charge), will bring you 
your manuscript, The Romance, and The Ancestry Chart by return 
mail. Satisfaction is assured by our money back guarantee. Any two 
manuscripts may be had for $50.00, any three for $75.00. Send for yours 
today. Roots Research Bureau, Lid., 39 W. 32 Street, N.Y., N.Y. 10001. 


Look Also For Your Mother's and Grandmother's Maiden Names 
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39 W. 32 Street, Suite 704 
N.Y., N.Y. 10001 


Pleasc send me postpaid the manuscript (or manuscripts) indicated 
below. I enclose $30.00 ($50.00 for any two, $75.00 for three) as 
payment in full. (New York State residents, add N. Y.S. sales tax.) It 
is understbod that I will receive a refund if 1 am not satisfied. 


Your Name 00 0 


‘Street and No. 
сиу — State. 


Family Names of manuscripts desired 
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r- THESE MANUSCRIPTS MAKE IDEAL GIFTS — 4 
ROOTS RESEARCH BUREAU, LTD., Dept. 1169 


MEMBER BETTER BUSINESS BUREAU OF GREATER 
NEW YORK CUSTOMER COMMITMENT PROGRAM 


$21.50, a Workshop, plus Dad or 
Grandpa; will make a Special 


Child VERY Happy! 


1 have built close to 40 DIG-RIGs 

and sell them for around $300. The 

buyers think they are great. Now 

you can eliminate the labour cost 

and enjoy the project. A detailed 

Construction Manual lets you build 

the world's most realistic and effi- 

cient child powered excavator. 

The Construction Manual consists @ 

of detailed, step by step instruc- 2 

tions, production tips, diagrams, photos, and cut out templates, that allow VoU to 
duplicate the proven DIG-RIG exactly. Vital dimensions and functions are explained 
зо you can effectively modify the detailed plan if you wish. All materials are listed in 
detail. Supplier tips as well as prices for a variety of convenient Child-Power material 
kits are provided. 

The DIG-RIG digs 16” deep, reaches 24”, and rips out 70 cu. in. per bite. All steel. 
Rebuildable. Mobile. Adjustable to operator's weight. Counter-balanced boom. Easy 
for a З yr. old. Strong enough for Big Dad (they will both be wild about it). 4 fully 
independent motions, all with two way power. Designed for small shop construction 
ease with no stampings or castings. And durability is outstanding. You may well be 
remembered by your great grandchildren as ‘ће old guy who made that tough little 


There's an 
epidemic with 
21 million victims. 
And no visible 

symptom 


It's an epidemic of people 
who can't read 
Believe it or not, 27 million 
Americans are functionally 
illiterate, about one adult in five. 
The solution to this problem 
is you...when you join the 
fight against illiteracy. So call the 
Coalition for Literacy at toll-free 
1-800-228-8813 and volunteer. 


DIG-RIG! Volunteer 
Send Construction Manual mi Send additional free info The Againn ч A 
($21.50 U.S. funds, shipping included, Send info and prices 1 y degree you 
money back guaranteed.) on complete DIG-RIGs is a degree of caring. 


0 
8, tion for Literacy 


LY CHILD-POWER TOYS INC. 
5 George Manning 
Box 6001, Saskatoon, Canada S7K 4E4 


(306) 382-5465 
"Delivering REAL Construction Action to Children, Safely.” 


Pavey QR, те AMAZING MICRO TORCH! 


| A must for the professional as well 


as the amateur! 
ASSEMBLED | * Solder Connections СА 
| | * Sweat Joints * Bend Tubin; 
Bi g 
MAGNATRAC, | | | Melt Gold & Silver ONLY 
кокту | Refill like any $9.95! 
ASSEMBLED @ | | butane lighter *Add $1.95/unit 


Satisfaction 


or in KIT | 
юй Guaranteed! 


shi 

shipping & handling 
Limited pe 
Order NO 

—Actua 
American Gadgeteer 
260 S. Alma School, #121 

Mesa, AZ 85210 


WOOD HEAT 


WOOD FURNACES 
HEAT YOUR ENTIRE HOME 


Call 1-218-326-6786 or Write 
[| | j Charmaster? 


GRAND! RAPIDS, MN 55744 


| 
Use it to landscape your home or | 
build a road Haul logs, | 


THE MOST SPACIOUS 
THE MOST BEAUTIFUL 
THE MOST EFFICIENT 


Ceilings that soar up to 28 ft. high, sparkling 
skylight lit interiors, unmatched energy efficiency 
and superior customer support are standard 
features with every Monterey Domes Home. 

Why settle for an everyday home when you 
can build your own quality Monterey Domes 
Home and not compromise on anything. 

To learn more send for our exciting 98 page 
color Catalog and Plans Book. $7.00. 


Ф CATALOG — shows all uses... $1.00 | 
Ф TECHNICAL MANUAL — shows 
complete construction details... 57.00. 


STRUCK-KIT e Dept: esas 
CEDARBURG, WISCONSIN 53012 


ake and Sell Your 


Own Ornamental -—— 
Concrete Items! 


COVES, Please send my 98 page copy of Monterey Domes 


UPHOLSTERY TRAINING VIDEOS 


Book about Aluminum Molds I __ Catalog & Plans Book. Enclosed i І 
including over 425 designs Я | E din 
ices ar EE ЕСИ da КЕТҮ. rm | 
ji 10. K itior 
Prices and production trade Tools, supplies and follow-up available. Free brochure. І аб | 
i Visa MC. il ime 
secrets from the world's s Er ipi | i | 
largest mold manufacturer. 5 аы SUCRE, вола Раи раена) П CiySate Zip. | 
Send to: 
FOR SPEEDIER DELIVERY Monterey Domes. Бе, ш I 
1760 Chicago Ave., Dept. AR- 
PLEASE USE YOUR Riverside. CA 92517 monterey pomes - | 
TII II-IIII2 
ZIP CODE т 
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Classified Opportunity Mart 


Reach 4.3 million readers every month with an ad in Popular Science's 
2lassified Opportunity Mart. June Issue Deadline (on sale May 16) 
s March 28. Rates: $9.35 per word. Min. ad 10 words. Darker 
ype (Bold) words $1.00 per word extra. Display Classified: $520 per 
nch. Payment with order, or charge your Visa, MC, Amer. Exp., or 


Diners Club Account (give # & exp.) Advertisers using box number 
in ad must furnish name & street address for our records. Send order 
& remittance payable to POPULAR SCIENCE, Classified Dept. 6C, 
380 Madison Avenue, New York, NY 10017. For advertising infor- 
mation call 800-445-2714. 


Ernestine Grant, Class Adv. Dir. 


SCIENTIFIC ATLANTA $140. 00 


STARGATE 2000 CORDI 
*NEW CABLE CONVERTER. $99.00 
THE BEST BUYS & WARRANTIES 
FOR DECODERS & CONVERTERS 
START WITH A FREE CATALOG 

FROM: 
M.D. ELECTRONICS 
115 NEW YORK MALL 
OMAHA, NEB. 68114 


ORDERS & CATALOGS CALL TOLL FREE: 


1-800-624-1150 


FOR INFORMATION & TECH SUPPORT 


Mi^ (402)554-0686 сор. 
FOREIGN NEWSPAPER 

WORLDWIDE ENGLISH NEWSPAP- 

IRS/MAGAZINES! Sampler: 2 


FREE BROCHURE. MULTIN; 
RS, Вох DE. 


HOME CRAFTSMAN 


ARE YOU FOR THE BIRDS? 

^^ BIRD HOUSES-BIRD FEEDERS 

ALL WOOD CONSTRUCTION-BULT ACCORD- 

В TO US. FISH AND WILD LIFE SPECIFICATIONS. 
JOMPLETE KIT-EASY ASSEMBLY - SEND $699 EACH-POST PAD 
JGWOOD ENTERPRISES _ BIRD FEEDERS AT $699. — 
РО, BOK 1052 . BRD HOUSES AT $6.99__ 
WRENCEVILLE, GA. 30246. TOTAL FEEDERS & HOUSES... 


MAKE WOODEN TOYS, whirligigs, cin - 
ic autos, swing sets, doll houses, crafts, 
arniture with our plans, parts, kits, sup- 
lies, Color catalog subscription $1 61) 
84-4363. Cherry Tree Toys, Belmont, ОН 
3718-0369. 


HOVERCRAFT Plans, 3 to 160 Hp In- 
formation $4.00 (refundable). Sevtec, Box 
846, Monroe, WA 


STEALTH HOVERCRAFT plans; Posi- 
tive steering, brakes, no slip, spin! $10.00. 
Hawk, 2430 Oarfish Lane. Oxnard, CA 
93035. 


AUTO SUPPLIES & EQUIP. 


SLICK 50 FOR LESS. $31 postpaid. 
BEAT ANYONE. Quantity discounts. DEAL- 
ERS WANTED. ALSO AMSOIL, ENERGY 
RELEASE. B&J SPECIALTIES, Box 7783 
—PS, San Jose, CA 95150. (1-800-537-7932) 
(їп CA (408) 28-SLICK.. 


THE POR-15 CATALOG Exciting prod- 
ucts/Automotive Restoration/Home Im- 
In re retten: 1-800-526-0796. POR-15, 
35, Morristown, NJ 0796: 


SLICK 50. GUARANTEED LOWEST 
PRICE! CALL U.S. AUTO-TECH FREE: 
1-800-227-5425. FREE CATALOGUE! 


AUTOMOBILES 


BUILD А BIKECAR 


У spontaan co 
РО, Box 70778, 


Carburetor Triples MPG. Free 
Information. H&A, R2PS, Bowling Green, 
О 63334. 
18 It True You Can Buy деерв for $44 
through the US. government? Get the facts 
today! Call 742-1142 Ext. 4606. 


GOVERNMENT Vehicles from 
$100. Fords, Mercedes. Corvettes. Chevys. 
Surplus. Buyers Guide, (1) 805-687-6000 
Ext. S-20025. 


TIRE PRESSURE CONTROLLERS 
Saves gas and tires, $5.95/set. PO. Box 
1052, Los Gatos, CA 95031-1052. 


TION, EASIER CHARGING/ JUMPSTART- 
ING! JSC, Box 573-PS, Willingboro, NJ 
08046. 


TOU FREE: 1-800-624-2320 
CARPET МАТе INC — бох 835, Troy. Ото 45373 
SINCE 1972 


FREE brochure 1.800 624-2320 
CARPET мате INC — Dox 855. Toy. Оһо 45973 


эмс 1972 NOW DEALERS WELCOME 


COMPLETE CLOCK KITS FROM $5.90! 
Ausic movements $1.95! Components, 
ап, epoxy, prints-over 800 clockmaking 
tems, Wholesale catalog $3.00 (credited). 
iteebar, Р.О. Вох 463-5, Andover, NJ 
7821-0463. 


HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 
asily with ordinary tools. Lawnmower en- 
ine powered. Carries one man plus. Flies 
ver land/snow/water. Complete plans and 
ooklet. $11.95. Aero-Projects, Box 5118PS, 
inton, NJ 08809. 


BARTLETT FLYING SAUCER 
ULTRA-LIGHT Hovercraft Featured In 
locumentary Film, “Force Beyond” Pow- 
fed By Ordinary Lawn Mower Engine. 
фе Plans and Supply Sources. $10.00 
Herb Bartlett, PO. Box 156-5, 
ilverdale WA 98383. 


DO Super mileage carburetors work? 
IND OUT FREE! TDC, 2069 Zumbehl, 
uite 173-2C, St. Charles, MO 63303. 


THE EASIEST SPARK PLUG starter tool 
- $3.25. L M Enterprises, North Shore Road, 
New Preston, CT 0677 


Garage Door Opener? 


Then You Need The Garage Button® 


How To Buy 
Seized Autos 
Dirt Cheap 


Late-model Luxury Autos, Yachts, 
Boats, Airplanes, Vans, Trucks, Fur- 
niture, Stereos, TV's, Expensive Jewel- 
ту, much, much more seized in Gov't 
Drug Raids and Surplus. Buy for own 
useorresellat BIG PROFITS. Sales 
now being held in your area and 
around U.S.A. For information phone 
1-216-453-3000, Ext. A9360 
©1988 DSA ЕА12211 
BATTERY MASTER SWITCH 


=— 


INCREDIBLE BARGAINS! Buy Govern- 


ment Seized/Surplus! ... BMWs, Mercedes, 
Porsches, Cadillacs, Lincolns, Boats, Trucl xd 
Vans, Misc... from $100.00. Amazing 
corded message reveals details. 1602) 
721-2997 Ext. 3203 


GOVERNMENT SEIZED VEHICLES 
from $100. Corvettes, Mercedes, Imports 
now available. For Buyer's Guide call 1-800- 
333-4100 ext. У-229. 


CORVAIR PARTS—Corvair catalog, 
4500 parts, 400 pages. $4.00 Clarks Gor- 
vair Part һеїһигпе, MA 01370. 


= ы Easy to install. Ui 
mate protection, Send $19.95. S&K Engi- 


neering, PO. Box 2629, Westwood, 
02090. 


Dorothy Ellis, Sr. Class. Adv. 


ALL TERRAIN VEHICLES 


BUY ONE AND WE'LL MAKE 
YOU AN EXCLUSIVE DEALER 


Тах. ATV 


(2l-years-old and over, Please) 


Call Toll-Free 1-800-255-2511 
NY and Alaska 716-855-2226 Collect 
Canada Toll-Free 1-800-338-0012 


Recreatives Industries, Inc. 
60 Depot Street, Buffalo, NY 14206 


ART & CRAFTS 


“GETTING Started In Stained Glass” 
$1.00. Whittemore, Box 2065X, Hanover, 
МА 0237 


AVIATION 


PLANS — fully ilustroted 
Only $14.95 


Helicopter Experimenters 
Only $10.95" 


P RO. Boa 30-4 
Riderwood, MD. 21139 


UNIQUE 
PLANS 


1.5, STANGEL ENTERPRISES 
lv ODELS | wauxesna "КЕТЕ | 


G8-2 PRESSURE JET 


FOR HELICOPTERS, 
NA PLANES & GLIDERS 
ы ГС» © PLANS ө KITS 


COMPLETED JETS 


BUILT BY HOME BUILDERS 

FOR OVER 20 YEARS! 

“ЗЕТ POWER" COLOR VIDEO (VHS) 29.95 
|130-LB. THRUST JET BLUEPRINTS. 
[20-LB. THRUST JET BLUEPRINTS .. 
Send for FREE BROCHURES! 

$12.00 — Complete Information Package 
Plus 60-Page Technical Handbook 


EMG ENGINEERING 
P.O. BOX 1368-G 
HESPERIA. CA 92345 


FLYING Saucer Model For Remote Con- 
trol Hobbyist Info $3.00. Illustrated Plans 
$12.95. Rykco Toys, 325 Beach St., Revere, 
E aes 

HELICOPTER, info, packet 
$10.00. Robins Rotors, Box 187, Rapid City, 
MI 49676. 
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AVIATION (Con't) 


n" HELICOPTERS 
Available Pd 


You Can Build for Under *900 


Voted fusi ud o 
Persi ы 
Ee CE dn 

3 los Box 391-8 
inum oe 391. 
[8] BW ROTOR CO, INC. тусаа. © 57184 


BEAUTIFUL AIR FORCE LITHOGRAPH 
sets—great prices— free price list Selkirk 
Co., 295 Tappan St., Brookline, MA 02146. 


HOBBY HELICOPTER. Ultralight single 
seater. Simplified construction—Motoreycle 
engine. Brochure $5.00. POLYNOVA, Dept. 
PS, Saint-Remi, Quebec, Canada JOL 21,0. 


CLASSIC CARS 
BATTERY MASTER SWITCH 


Patent Pending e 


Can fit post, 
lug or side ter- 
minal batteries 


Disconnects all electrical circuits with 
a simple turn of the knob. Attaches 
to battery in minutes. Heavy duty. 
Suitable for 12 or 24 volt batteries. 


Eliminates battery drain, prevents 
electrical fires, provides emergency 
cut-off. 


Remove knob to stop theft and un- 
authorized operation. 


$12.95 each postpaid 
Add $1 for side post adapter 
BATHURST, INC. 
Box 27-PS, Tyrone, PA 16686 
814-684-2603 


Quantity discounts—12 units or more. 


2) т 
NINE GIANT ISSUES 


ger) 


Jox100 Dept. 417, Bennington, Vermont 05201 
PATCHES DECALS & BADGES 


GUARANTEED Lowest Emblem Prices! 
Pins. Decals. Free Catalog/Quotes. Stadri 
6IR Jane, NY 10014. (212) 929-2293. 


BOATS, INBOARD/OUTBOARD 
MOTORS 


Houseboats — Rowboats — Hydroplanes 
— Tunnelhulls — Duckboats — Cano: 
Kayaks — Dinghies — SUPPLIES — 
Epoxies — Fiberglass — Foam — SEND. 
FOR GIANT ILLUSTRATED 

$3.00 ($5.00 airmail)—Book “ 
Boatbuilding" $6.00—CLARKCRAFT 16- 
S Aqualane, Tonawanda NY 14150. 


WATER-SKI BAREFOOTED 
Learn to barefoot forward and backward 
easily with new patent pending device. Send 
$5.00 for plans, includes ski instructions 
written by nationally rated instructors. 
Hydro Tooling, Box 116, Leavittsburg, Ohio 
44430. 


BORN TO TRRVEL 
Дд 2 


FOLBOT 
FREE COLOR CATALOG 
‘ol 1-800-533-5099 o w: 


A 7087) De FACTORY DICT PRICES — 
SATSFACTION GUARANTEED 


SAVE $ ON YOUR HOTWATER 
I'm seventy yrs. old and on Social Se- 
curity. | had to cut my expenses, so | 
made a simple and inexpensive Solar 
Hotwater System. It worked so well | de- 
cided to share it with others. Why not 
start putting money in your own pocket 
instead of the utility Co., like | did. Don't 
wait. There is no risk with my money 
back guarantee. The plans are only 
$9.00 plus $1.00 for shipping and han- 
dling. Do it right now while itis fresh on 
your mind 
Mail to: 
Normand Turnbull 
P.O. Box 437 
Halifax, MA 02338 


EVINRUDE—OTHER BRANDS 1987 
BARGAINS... All Sizes... $2.00 Han- 
dling. Scott McCulloch parts... Electra 
Marine, 610 Merrick Road, Lynbrook, New 
York 11563. (516) 599-3003. 


BOATS KITS—SAIL —16'-30' all trail- 
erable molded fiberglass hulls and decks 
come factory assembled—you install fac- 
tory supplied interior. Save half factory built 
cost. No experience required. FREE 48 page 
catalog. LUGER, Dept. AC-118, PO. Box 
1398, St. Joseph, MO 64502. 

800) Boat Kit; MO: (816) 223-5116. 


BOAT PLANS—PATTERNS—KITS— 
For Home Builders. Hundreds of Proven 


Dorie: s 
boats—Sportfishers—Quick and simple 
Stitchenglu. Tremendous savings! 160-page 
DESIGN BOOK $4.00 airmail ($3.00 s 
GLEN-L, 9152 Rosecrans, Box 1804/Р 
Bellflower. CA 90706. 


ASTRONAUTICS 


ROCKET MOTOR MAKING TOOLS and 
supplies. Catalog $3.00. Impulse Reactions, 
Box 61342, Seattle, WA 98121 


BUILD YOUR OWN 
ROCKET MOTORS! 


* 40 POUNDS THRUST! 

* FIFTY CENTS EACH! 

* BUILD A DOZEN IN 
AN EVENING! 


TEN 
Pal S e sax re d wen t jo 


"m 
Dept PS 4 тне TELEFLITE CORPORATION 
11620 влен SL. Moreno Valley, CA 92387 


OGY! AMAZING DATABASE CATALOG! 
$2: REXCO, BOX 1258, BERKELEY, CAL 
94701 


POWERFUL ROCKET KITS AND MO- 
‘TORS. D thru F power and HIGHER Cata- 
log $2.00. HSR, Box 5127, Reno, NV 89513. 


LEVITATE ALUMINUM DISK 6 inches 
into air. Repulsion coil. Easy to build. Com- 
plete plans $10.00. Robert Blood, PO. Box 
551, Naalehu, Hawaii 967. 


PERSONAL SPACE VEHICLES. How? 
$5.00. Orbital Technologies, Suite 110, 1015 
S. Gaylord St., Denver, CO 80209. 


SPACE SOUVENIR AND PATCH COL- 
LECTORS. Color Catalogue $2.00 Refund- 
able. Cape Kennedy Medals. Since 1968, 
150 Woodland Avenue, Cocoa Beach, FL 
32931. 


FOR THE HOME 


PROTECT YOUR HOME While On 
Vacation. How-To Booklet $3.00. Protect, 
119-A Morehead St., Morganton, NC 28655. 


BUY CARPET & VINYL DIRECT 
Savings to 80%. Name brands. Shipped Di- 
rect. FREE QUOTES/SAMPLES. JOHN- 
SON'S CARPETS, Dalton, GA 30720. 1 
1800) 235-1079; Georgia (404) 277-2775. 


HOME CONTROL 
Control your existing lights and appli- 
ances from anywhere in your home with 
plug-in modules. Guaranteed. Free infor- 
mation. FUTUREHOME Distributors, 
Dept. PS02, P.O. Box 7331, Roselle, NJ 
07203. 


WARNING! RADON KILLS! Protect your 
family. Details: Cooper Associates, PO Box 
1474 1-4747. 


Find out now. How to test. Interpret results: 
$3.00, 2/$5.00. B-MANS, Box 2482-P, Hart- 


sy Inexpensive Way To Clean Your 
Above & Inground Pool For Hundreds Less 
Than Others. Details: 1.00 Sase. B & Е 
POOLS, SUPER SWEEP, 728-C 8th Street, 


RADON DETECTOR E.PA. LISTED 
tup $14.95 lowest price ever. 
Custom Estates, РО. Box 952, Village Sta- 
tion NY 10014. 


PICKS UP A WHISPER 50 FEET AWAY 
The model WAT-50 miniature FM transmitter 
uses a 4-stage circuit NOT to be confused with 
a simple wireless microphone. Simply snap the 
unit on top of a 9V battery and you can hear 
every sound in an entire house up to 1 mile 
away! Use with any FM radio. Tunes to any 
frequency from 70mhz—130mhz. Easy to as- 
semble kit includes all parts and instructions. 
Only $29.99 tax incl. 

Call or send MO, VISA, MC for immediate de- 
livery. Include $1.50 S&H. FREE SHIPPING 
оп orders о! 2 ог more. All orders shipped by 
U.S. Mail. COD add $4.00. Personal checks. 
allow 21 days. 

DECO INDUSTRIES 
BOX 607 
BEDFORD HILLS, NY 10507 

914-232-3878 


voun ow GREENHOUSE 


12 DIAMETER 
FOR UNDER v TALL 
$50 Á 
АП са: 
Build For Yourself ог to Sell. 
For Complete Plans Send $15 to: 


RADON DETECTION EPA Approved 
testing. Free details. Primary Re ý 
2 Indepen 


DO IT YOURSELF 


\ 


SCIENTIFIC & ELECTRONIC 


PROD 

PLANS tt pacans Available in Fr] 
LC] Burning Cutting 
" RUBA—Porabl Laser Ray Pitol 2000 
-TCCI.—3 Tesla Coil Pans to 1.5 МЕУ 25.00 
+ 10G1—lon Ray Gun 10.00 
+ GRAI— Gravity Generator 1000 
+ EML1—Blectro Magnet Coil Gun/Launcher.. 80 
KITS with А! Necessary Plans 
+ METSK—FM Voice Transmitter 3 mi 49.50 
+ VMPMTK—T Transmiter 3 mi Hoge 3950 
+ BICOK—250, г 214950 
* LHC2K— Simulated Multicolor 44.50 
< BLSIK—100,000 Watt Blaster Defense Device 6950 
+ TTMIK-100,000 Vott 20° Afectve Range 

Intimidator 69.50 
+ PSPAK— Time Variant Shock Wave Pistol... 59.50 
* STAIK—AI New Space Age Active 

Pasma Saber 59.50 
+ NVR Sein Dak R- 19950 

Generator 14950 
ASSEMBLED with Al Necessary Instructions 
+ BTCIO—50,000 Vot Works Smallest 

Tesla Col 54.50 
+ LGUA0—IMW HeNe Visible Red Laser Gun. 249.50, 
+ TAT30— Auto Telephone Record EE] 
+ GVPI0—See in Тош Darkness IR 3950 
+ LISTO Snooper Phone Infinity Transmitter 16950 
+ IPGI0— Invisible Рап Field Generator 

Multi Mode 74.50 
* Catalog Containing descriptions of above plus. 
hundreds more avaiable for $1.00 or included free 
with all above orders. 
lease include $3.00 PH on ай kits and products plans 
are postage paid. Send check, MO, VISA, MC in US 
funds. 

INFORMATION UNLIMITED 
P.0. BOX 716 DEPT. PB, AMHERST, NH 03031 


TELEPHONE LISTENING DEVICE 


Record telephone conversations in your олсе or 
поте Connects between ary cassette or ape 
recorder and your telephone ine Stars auto 

E> "асату when phone is answered Records both 
sides of conversanon Stops recorder when 


‘Super Powerful FM TRANSMITTER 
Mary tenes more power! nan omer rangers 
Transmas up 1o Wa mee fo any FM race sy 
Astemb кё - up ю 9V banery (а то) 
For сизоў ol Transmates, Voce Scrambers and 
coer specaty tems. esccse $2 00 to USI Coro 
Can 407 725-1000 or send $19.95 + $1.00. 
shipping per tem 10: USI Corp. PO. 
95-20527 Melbourne, FL 32902 СОО 


4321 CATALOGS listed. Sources For 
Anything! $5.95 Catalogs. Box 92452X, At- 
lanta, GA 30314 | 


SOLAR, GREENHOUSE, AND ENERGY 
SAVING PRODUCTS CATALOG! 66 pag 
Order from one expert source, America’s 
largest energy saving mail order house 
SL 00 postpaid. Solar Components, Dept. PS 
88 Pine, Manchester, NH 03103 


ELECTROPLATING Complete textbook 


Electroplate metallics nonmetallics; 
etails free. Tropic, Box 95E, Palm 
095. 


IED/DORMANT IN; 
INFORMATION DATA, 
$2: REXCO, BOX 1258, 
BERKELEY, CAL 94701 


SURVEILLANCE-COUNTERSURVEIL- 
LANCE! Guaranteed Lowest Prices! Hu 
Catalog $5.00 (Refundable). РКОТЕСТО! 
P.O. Box 520294, Salt Lake City, UT 84152, 


VOICE Disguisers! FM Bugs! Telephon 
Transmitters! Phone Snoops! More! Senc 
Stamped envelope: XANDI ELECTRON 
IC: lox 25647, Tempe AZ б. 


BATTERY CLOCK MOVEMENTS. Lov 
Prices. Catalog $1.00 (refundable). Үапкен 
Ingenuity, Box 1138, Altus, OK 7352 

INGROUND POOL CONSTRUCTIOP 
BOOK, A-Z, common materials, tools, abil 
ity. $29.50 delivered. Design Pools, 4850/ 
Clifton-Glendale Rd., Spartanburg, SC 


DETECTION-Surveillance, Debugging 
Plans, Kits, Assembled Devices. Lates 
High-Tech catalog $5. Detection Systems 
2515 E. Thomas, 416-8644, Phoenix, Ari 
zona 85016. 


200 SUPPRESSED/DORMANT IN 
VENTIONS! RARE INFORMATION DATA 
BASE CATALOG! $2: REXCO, BOX 1258 
BERKELEY, CAL 94701 


WIRELESS CONTROL FOR SECURITY 
ENERGY, GENERAL HOME. Using you 
computer, complete plans $9.95. PDSL, Bo: 
6780, Reno, NV 89513. 


VCR Owners don't use head damagini 
cleaning tapes! Clean heads the way pro 
fessionals do. Tool and detailed manual 
$5.00. Easy. PA.R. Video, 3404 Hilleres 
Rd., Harrisburg, РА 17109. 


SURROUND SOUND DECODER Ki 
with Noi -duction/Rear Speaker Am 
lifier. $3 Send SASE for catalog. Del 

hone Industries, Box 150, Elmont, NY 
11003. 


NEW...REPAIR YOUR OWN TV, EASY 
Me Research, Box PS, Colville, W/ 
114. 


LASERS, from $40.00 write MWK In 
dustries, 9852 W Katella, Suite 340PS, An 
aheim, CA 92804 or call 714-956-8497. 


174 | POPULAR SCIENCE 


PLASMA 


Build SPECTACULAR PLASMA/ 
LIGHTNING LAMP From 5 Gallon 
Water Bottle. Easily Available Parts. 
Complete Detailed Plans. Send $6.95 


BUTLER ENGINEERING 
724 Ashland 
Santa Monica, CA 90405 


MARBLE REPAIR KIT 
-D0 IT YOURSELF- 


Simple easy step-by-step instructions to remove 
Scralches, burns, water marks and restore high pol- 
ish to marble and Kit contains all supplies 
including DIAE diamond hand pads. 
ORDER TODAY!! 
$52.00 


vee TAC 
4879 OLSON DRIVE, DALLAS, TX 75227 
(214) 381-8456 


How To Eavesdrop 
On Your Neighbor 


DON’T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! 


Doityourselt REFILL IT [canon COPIERS | 


еШ ue. SAVEOVERBO | Lasen PRINTERS | 
| 
31955 


geo PE | 


(312) 598-0580 |__s45.00 


SUPER-ENERGY EFFICIENT DOME 
HOUSE. Building kits utilize component 
panels of fiber concrete exterior bonded to 
polystyrene insulation. Free information. 
American Ingenuity, 3500-C Harlock, Mel- 
bourne, FL 3293 


LL YOUR OWN REAL 
SAVE COMMI ом: 
VALUABLE insight апа 
sary to sell Real Estate “| 
PUBLICATIONS, Box 12171, Ogden, UT 
84412. Satisfaction 


CONVERT DOUBLE-HUNG Counter- 
weighted Windows to Efficient Thermal 
Windows, Inexpensively write: The Window 
Kit, Box 23797, St. Louis, MO 63121-0497. 


FLOATING FOUNTAINS for lakes, pond: 
swimming pools. Kits, complete units, 
lights, pumps, nozzles, etc. Catalog $1.00 
(refundable). Aercirc, PO. 1544, Oldsmar, 
FL 34677. 


HOW To Be STREET-WISE SMART 
aturing 
“DIRTY DAVID" YOU can make at home! 
Free Brochure: PO. Box 468, Gresham, Or- 


egon 97030, 


MAKE WOODEN SHUTTERS Big D. 
mand, Easy To Build With Simple Tool 
Free Information, Thomas, 402-А Elkglen, 
Orange, California 9266 


16,791 CATALOGS Directory Guide. 
Wholesale Sources For Anything! $5.00. 
IRC, Box 14107AB, Jackson, MS 39236. 


EXPERIMENTERS? Wonder where 
plans come from you pay $$$ for from other 
catalogs? Learn WHERE to get plans FREE! 
HOW to make lasers, x-ray machin 

id air, rockets, vacuum sys- 
tems, solar cells, chemicals, night scope: 
superconductors. WE TELL ALL! Send $5.00 
to: ENDGAME, 19360 Rinaldi St. #153 
Northridge, CA 91326. 


BUILD YOUR OWN SWINGSET. Com- 
lete Line of Accessories for Your Ноте 
roject. Free Brochure: Back Yard Cre- 
ations, PO Box 426, Hubbardston, MA 
01452. 


MAKE BIG MONEY. Do it yourself HOT 
DOG CART; build for under $500; Illus- 
trated plans $14.95; Universal, P.O. Box 
7966, Boise, ID 83707-7966. 


|. SAVESSS Engine Puller's/Plans $5.00. 
| Wagner Enterprises, Box 577, Irvington, 
AL 36544 


POOL SOLAR HEATER SAVE $$$ Ma- 
terial at local Lumber co. For Instructions 
— Plans send $12.00 to: Krieg, 68 Oakwood 
Ave., Bradford, PA 16701. 


PATENT IT YOURSELF Pay only Gov't. 
fees. Complete details $29.95. B. Goodwin, 
Box 1567, Dayton, TX 77535. 


ELECTRONIC SURVEILLANCE Tech- 

niques Detailed How To Manual $9.00. Ap- 

lied Information, P.O. Box 418, Carolina. 
ach, NC 28428. 


Against Rape-Robbery-Assault 


SELF) TAUGHT 


START YOUR OWN BUSINESS 
Complete course, clearly wnitten with photos and 
diagrams. 140 pages. Everything you need to know. 
where to order wholesale materials, how to earn 
while you learn. How to set up your shop. 
Postpaid $44 00 (US). Visa okay. Write for details. 
NEON: Peter Horsley Publications 
115 Riverbirch Cres, SE. 
Calgary, AB Canada T2C ОВ8 


ROOM SURVEILLANCE 
TELEPHONE 

This is а normal functioning 

Telephone! EXCEPT it has à 

secret built in room monitor 

Only YOU can сай and monitor ай room 

using a secret code, and never b 

$175.00 — 6 month waranty — Prone 


nversahons 


MICRO FM TRANSMITTERS, books on 
eless and remote listening de- 
ion equipment. Catalog 
ILON CO., РО. Box 2915 Los 
СА 90029. 


ENERGY SAVING 


FREE CATALOG!!! 
vers, Drainage Problem Solv- 
ers, Home Products. Jem Lawe, 700 Main, 


Westbury, NY 11590. 


ving prod- 
uct greatly reduces cooling and heating 
Need distributors now! Send $12.00 

for information and start up kit, Heat Bar- 
5 Dearborn, South Hol- 


ALTERNATE ENERGY 


FREE HYDROGEN FUEL and Oxygen 
Generator uses Water and Solar Cells. 
Plans and Kit $12.00. Prairie Power, Box 

Edmonton, Alberta, T6H OLO, 


ls, panels. Catalog 
$2.00 refundable. Applied Photovoltaics, 
Box 2773, Staunton, Virginia 24401 


TEACH ANY 

DOG IN MINUTES 
Complete system, book and device. 

АЙ you need to raise and train puppies, 

dogs of all ages. Never fails! 
Uses dog’ nse. 
ЕМ АВЕ OF IMITATIONS! Ош 


ats. #3498266 #3159; 


$ Gun Shyness 


Over Ranging 
Busting Birras 


ar Probems, Y, KS 


For: Family Dogs 


EASY TOUSE ҮЗ 
NOT ELECTRONIC “ 
0 Protect 


у. 
Teaches 
* Comat times (2 


* Breaking Point 


Hunting Dogs * Stock Dogs 


in-Shy, Car Sickness: 


* Зө! Control 
* Guard 
Hun 


© Drop 
Go 
Fetch 


f 


ON TV with: Barbara Walters, Johor 
AMERICAN FIELD, TIME MAGAZINI 
А science engineering br 
fast. Small. Used from the. 
Novices become experts. This new discovery is a | 


mind. Renders bodily paintraining obsolete. Sater. Kind. Yet, тк 
dogs in. makes them want to please you. Unequaled loyal 
(the Dr. Miller patents) dispensed EA d to 


FROM $25 TO $175 
DOG-MASTER SYSTEM: 


A division of Environmental Research Labs 1989 «wha 
— к | 


KITE FLIERS/KITE MAKERS. 
Share the excitement with thousands of en- 
thusiasts nationwide. AMERICAN KITE- 
FLIERS ASSOCIATION annual member- 
ship includ 
plans, national calender of event 
news & more. Mention this 
when sending dues, $15 


zine ad, 


ар: 
to: AKA 1559 Rock- 
ville Pike, Rockville, MD 20852 and receive 


a FREE issue of KITING. 


rKITES - 


| FREE COLOR CATALOG NA 
Choose from over 100 kites. 
ors. 
Call or write for your catalog today! | 
Into The Wind « (303) 449-5356 
1408-P Pearl St., Boulder, CO 80302 
I YES, SEND ME A FREE CATALOG [| 


І 

i cress ' 
Od ——— 

І І 


State Zip 
Le 


TOOLS & MACHINERY 


4' METAL Cutting Lathe $109.80. Taig, 
15048 Proctor, Industry 9174 


| mem 


SMALL FOUNDRY Furnace. Supplies. 
Free Li ature. Pyramid Products, Dept. 
М, 3736 South 7th Avenue, Phoenix, M 
85041 


"SHARPENERS REPORT" Monthly 
Newsletter. Tips—Sources—Used Equip- 
ment. FREE Brochure. SKOG Company, 
Dept. PS4, PO 22559, Minneapolis, MN 


422. 


200 UNCONVENTIONAL ENERGY 
TECHNOLOGIES! AMAZING DATA. 
BASE CATALOG! $2: REXCO, BOX 12: 
BERKELEY, CAL 94701 


BOLTS, SCREWS, TOOLS. WHOLE- 
SALE, DIRECT. Guaranteed. Catalog 
$1.00 (refundable). Camelot, Dept. 33, Box 
65, Bristol, Wisconsin 53104. 


FUEL FROM WATER. Energy Indepen- 
dence with hydrogen. Amazing free report. 
Merit, Box 694, Louisville, K Y 40201-0694. 


MO 


NEW OVER-UNITY DEVICES 
Fuelless electrical power production possi- 
ble. Literature $2.00, FINAL WORKS, PO. 


Box 1073, Bettendorf, IA 52722. 


ENERGY, TESLA COILS, ANTIGRAVITY, 
UFO'S, PARANORMAL PHENOMENA Ín- 
formation package-$5.00- HEER, P.O. Box 
5286, Springfield, VA 22150. 

BREAKTHROUGH D C MOTOR! EFFI- 
CIENT P.M. VARIABLE SPEED! Plans, 
Consultation Fax, $10.00. L&D, РО. Box 
3654, Hollywood, CA 90078. 


STEAM engines, full-size. Catalog $10.00 
(credited). Liberty Enterprises, Joll 
50551 


PLANS & BLUEPRINTS 


BUILD LAWN FURNITURE/GAZEBOS, 
Plans Brochure $2.00. Lytec Plans, Box 280, 


LATHES — MILLING MACHINES 
MACHINE SHOP SUPPLIES — TOOLS 


$1.00 
‘Box 536-Р5 Hurricane, wv 25526 304-562-3538 


Unimat = Compact = Masimat + Myford * Sherine» Atlas Jet 
REPRESENTATIVES OF MANY MANUFACTURERS 


Toll Free Number For Orders 


POWER TOOLS AT DISCOUNT 
PRICES. MAKITA, BOSCH, FREUP. FREE 
CATALOG BEABER TOOL & SUPPLY, 
Р.О. BOX 8047, GREEN BAY, WI 54308. 


Carson. Dick Cavette, Art Linkletter, Mery Griffin. ARTICLES: SPORTS AFIELD, 
TV GUIDE. HUNTING DOG, WALL STREET JOURNAL and others worldwide 
rough! A set of unique dog-sound 

im of the hand. Near hypnotic control, even at a di 


ning-sound catalyst that teaches direct to the dog's 
powerful! Dogs simply don't fight it. Tunes 
-bonding. Same instruments and system 


jog behavior. N ers 
=i EE CATALOG 

ite: 449 Wishire, 

Box 1250, Agoura Hil, СА 91301 


TOOLS & MACHINERY (Соп 


HEAVY-DUTY Cargo Racks For Vans 
Free Brochure, 3025 S. Pine, Albany, Ore 
gon 1 


REAL ESTATE 


FORMER FHA PROPERTY OWNERS: 
could qualify for GOVERNMENT 
REFUND. Kit $5.00. Refund Consultant, 
Box 169, Middlebury, IN 46540. 


GOVERNMENT НОМ! from $1 (U 
repair), Delinquent tax property, Reposse 
sions. Call 805-687-6000. E GI 
for current repo list 


REPOSSESSED homes from Go 


from 
$1.00 plus repairs/taxes, Nationwide! Also 


1000, Ext. 


MONTANA LAND 
NO TOOLS OR ASSEMBLY REQUIRED 
* 20 Acres & up * Easy Financing 
Prices start at 5975000 
You'll be proud to show your friends 
Call today 
1-800-252-5263 
Yellowstone Basin Properties 


MONTANA 


Trees, Creeks and Wildlife, 20 QUALITY acres 

lend up), close to Yellowstone Park, starting at 

sy Owner Financing. Guaranteed Ac- 

cess. Warranty Dee, Tile Free Brochure 
Rocky Mountain Timberlands 

333 Haggeny Lane ө Dept. PS, P.O. Box 1153 

Bozeman, MT 59771-1153 @ (406) 586-8088 


Call Toll Free: 1-800-777-9958 


NORTHERN IDAHO. 5-10-20 ACRES. 
Beautiful Northwest forest and lake coun- 
try. Hunting, fishing, recreation, retire 
ment. Hundreds of parcels. Easy terms 
FREE brochure, NATIONAL ASSOCIATED. 
PROPERTIES, 1111-PC Sherman, Coeur 
d ‘Alene, ID 83814. (208) 664-8161 


ABANDONED PROPERTY! Information 
$1.00. Ridgehaven, P.O. Box 849-PS, Glen- 
ellen, CA 95442. 


CALIFORNIA. Acreage. Lots. $40 down. 
$40 monthly. 4602 Ethel Ave., Sherman 
Oaks, СА 91. 


SAVE $80,000 on your existing mort- 
gage. I Did! I'll tell you how FREE. Write 
JGD Industries, РО. Box 48563, Fort 
Worth, TX 76148. 


LAND IN NOVA SCOTIA + NEW BRUNS- 
WICK/CANADA. Good selection of water- 
front lots, acerage for recreation, fishing 
hunting, boating, farming, development 
Safe investment. OUR 16TH YEAR. Easy 
terms, Exchange Privilege. GUARANTEED 
TITLE. FREE BROCHURE. CANADA- 
LAND CORPORATION, 66 Centre Street, 
‘Thornhill, Ontario L4J 1E9 Canada (416) 
881-4829. 

FIZBO (FS.B.O.) MASTER PLAN Easy 
step-by-step Manual for selling your own 
home. SAVE THOUSANDS on commis- 
sions! Free details: OMNIB, Box 491503 


Ft. Lauderdale, FL 33349. 


APRIL 1889-475 


REAL ESTATE (Con't) 


HOW to start your own Real Estate Em- 
pire. Just like Billionaire Real Estate ty- 
coon Donald Trump. Detail $3.00. POB 
492241-17, Ft. Lauderdale, FL 33349. 


FREEDOM COUNTRY 
20 BIG acres in WESTERN MONTANA, starting at $9850 
500 down, 597 month Trout fishing, backpacking, 
tamping. Elk, deer, moose, bear. ADIACENT to National 


Forests, near established towns. Yellowstone and Glacier 


National Parks nearby. GUARANTEED ACCESS, INSURED 
TITLE, WARRANTY DEED. FREE color brochure, photos, 
maps. FULL MONEY-BACK GUARANTEE. 
CALL TOLL FREE 1-800593 5990. 

ТЕ RANCHES 


ToMiwaskee Street Dept Ps 
Deer Lodge, Montana 59722 (406) 846-1000. 


BUSINESS OPPORTUNITIES 


RECONDITION BATTERIES. Easily 
Earn Hundreds Weekly. Untold Secrets. 
Free Information, Battery Outlet, Box 
іскогу, NC 28603. 


$100 POUND From “Junked” Tires! 
(Send Stamp). LaVallees, Fountain, FL 


IMPORT-Export opportunity, profitable 
world-wide, mail order business from home, 
without capital. We ship plan for no risk 
examination. Experience unnecessary. 

Report. Mellinger, Dept. C2694, Коал 

„ California 91367. 


BUMPER Sticker Printer. Cheap, Sim- 
ple, Portable. Free details Bumper, POB 
2191120), Tampa, FL 3: 


REPAIR HYDRAULIC JACKS — 
talis Hydraulic Parta Supply Dept. S Box 
4157, Brownsville, TX 78520 


RECYCLE METALS. NO, NOT BEER 
CANS! Баур $458 weekly! Free informa- 
tion, LEON y's, Box 1214, Franklin, TN 
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MAKE HOMEMADE BOOKLETS. I'VE 
EARNED $187,000 WITH MINE. MONEY 
NEVER STOPS! Free information: Dasher, 

Box 1039, Gatlinbut 'N 377: 


ADVERTISE free in 507 Magazines. 
Б, Directory, Box 11W, Atlanta, GA 
301. 


DISCOVER HOW TO Start your own 
Successful Business at home. Seven profit- 
able businesses revealed. Free details. 
Guaranteed. Webster Co-Operative Pub- 
lishing, 711 Hawthorne Place, Webster, NY 


MAKE $7,000 monthly as Loan Broker 
without investment/experience, Financial 
Box 3578, Апаһей 


ооо MONTHLY INCOME! 
Moneymaking Plan. No Investment. Me 
Por Box 5529-Y, Diamond Bar, CA 


jis бен PRO! 
ome. Free details. Unique Concepts, 10290 
Monte Vista, Montclair, CA 91763. 


MAKE High Profit, Hot Selling License 
Plates, Signs. VACUMAGIC, PO Box 24986 
(LLC), Tampa, FL 33623. 


$85. MAKES $55,000+. SELL 
PORTS MULTI LEVEL BY MAIL. FREE 
FORMATION. "MONEY". Box 306, 
Holcomb, Kansas 67851. 


BIG MONEY can make you happy! Ex- 
citing details FREE! JBC, Box 064, West- 
minster, MD 21157. 


ALUMINUM SCRAP — Recycle Yourself 
—MAKE UP TO $25.00/POUND! FREE 
Information: Industrial - PS94, Box 127, 
Alexandria Bay, New York, 13607. 


MAKE BALLOON ANIMALS. $400 
Weekends! FREE SAMPLES/INSTRUC- 
TIONS: Funnyman's—PS94, Box 250, Al- 
exandria Bay, NY 13607. 


E ee ОО FROM Square Foot Plywood 
Demand), Revealing Proof $1.00 (Re- 
ме, Woodwins, Bridgewater, MA 


TAKE Catalog Orders. We drop-ship 2955 
best-selling specialty products. Lowest 
below wholesale prices. Immediate deliv- 
ery. Spectacular home business opportunity. 

оок. SMC, 9401 De Soto Ave., Dept. 
ae. Chatsworth, СА 91311-4991. 


GIANT TV 


DONT BE FOOLED BY IMITATIONS! 
Build the best giant screen pr for home or high 


rojection 
profit with lenses and screens utilized by SONY. ZENITH, 
SYLVANIA. and MAGNAVOX! Simple construction iustrated 
information and complete parts catalog $2.00... Money 
back guarantee! 
POLI-VISION GIANT TV 
187 CYPRESS ST., THI 


лы 565^ 
МАКЕ $30.00 
AN HOUR 
METAL POLISHING 
К AND BUFFING 


PA 18512 


Free Details 


Now YOU CAN MAKE UP T0 


IN "YOUR" SPARE TIME. PROCESSING 
PHONE ORDERS AT HOME! PEOPLE 
"^ FOR FREE OFFER- 
t: 
ADDRESSED ENVELOPE TO. 
"инами Opportunities 


Dept. А! Box 200 
New York, N.Y. 10185 


adv. 

$18,000,000,000 
Found Money 

Eighteen billion dollars 
still unclaimed from 
Government. Claim your 
substantial share. For 
free information phone 
1-216-453-2341 ext. 
L9096 eis psa 012304 

SCWL Subliminal Tapes Wholesale: 
Write: ie ance 811 Moulin, Mad- 
ison Hgts., MI 48071. 

CONCRETE Block Machinery; Catalog 
$1.00. Route One, Box 3740, Rapid City, 
South Dakota 57702-3740. 

SPARE time fortune in Vinyl Repair. 
Huge demand creates exceptional profits. 


We supply everything. Details free. VIP, 
2036 Montrose, Chicago 60618. 


$1000's WEEKLY. Free information. 
Stamped envelope: Progress, Box 93248, 
Los Angel 


ко MONTH ЕКЙ RS 
graphs at Home! Call recorded message: 
(303) 674-8155 


$40,000 ON 1/3 ACRE! New hydro- 

nics— inexpensive, pleasant, practical! 
тее information. Planters, Box 1214, 
Franklin, TN 37065-1214. 


START A USED CAR BUSINESS AND 
MAKE BIG MONEY Detailed Instructions, 
$10. Hadco, Box 1365, Hilliard, FL 32046. 


$3,000 MONTHLY with zero invest- 
ment! Unlimited potential with risk-free 
business. Free details: TXI, 5764 “D” St., 
San Bernardino, CA 92407. 


$4000 PER WEEK LISTENING TO 
PEOPLE'S SECRETS!! LEGAL! Details 
$2.00/Refundable Write: TRIACOM, Room 
А-07, Вох 5, Brunswick, ОН 44212 


PROFITABLE Gold Foil Printer. Person- 
alize business cards, pencils, matches. Free 
Details. Gold, POB 24986 (LLC), Tampa, 
FL 33623. 


HUNDREDS weekly easily. Assemble 
PROVEN products. Spare Time. No Exj 
rience. Free information. IEC, Box 2227, 
Silverdale, WA 98383. 


MONEY? Free Grants, Signature 
Loans, Business Loans. Write Action: #7-Y, 
Box 5499, Diamond Bar, CA 91765. 


MAKE Rubber Stamps. Highly Profitable 
Business. Free Details. Stamper, POB 
22809 (LLC), Tampa, FL 33622. 


$97,500 YEARLY "hidden" in your com- 
uter? Yes! (Free) report: Simpson, 771 PS, 
lattle Ground, Washington 98604-0771 


MONEY! POWER! You can 
have it all. Free literature. St. Thomas, 84-S 
Spring, New Britain, CT 06051. 


MANUFACTURE ELECTRONIC EQUIP- 
MENT AT HOME for the Army. Navy. Air 
Force, and NASA. Will supply plan. Inex- 
pensive easy to build equipment. Govern- 
ment pays $4,000. Cost you $900. Profit 
00. Send $35 to: SUBCONTRACT 
RAD. 136-31 222nd, Laurelton, NY 11413 
( 


SPARE-TIME MI INAIRES' НОТ. 
TEST SECRETS. Earned $186,000 at 
home continuously. Free information: 
Panda-PS, PO. Box 1191, Boston, MA 

2117. 


EARNINGS Unlimited! Mail Our Bur- 
glar Alarm Advertisements From Home! 
RBM Merchandising Box 59314-PS Chi- 
cago, Illinois 60659. 


$500.00 FROM ONE SACK CEMENT! 
Huge demand. Picture Proof $1.00 (Refund- 
able). BRINCO, Box 1092, Hesperia, CA 
92345. 


SCREEN Print T-Shirts. Inex 
kits. Free Details. "T.Printer" PO 
(LLC), Tampa, FL 33623. 


Let The Government Finance your 
new or existing small business, Grants 
/loans to $500,000 yearly. Free recorded 
message: 707-448-0270. (JG6) 


TAKE PICTURES for profit. Camera Ven- 
tures, Box 771, Lamara, CO 81052. 


CLIP newspaper items—up to $25.00 
each! FREE details: Clippings/S, Box 
636109, Pompano, FL 33063. 


$200 - $500 weekly - AT HOME! No 
mmicks - Details FREE" Homeworkers-S, 
x 636679, Margate, FL 33063. 


$25,000 LOANS INTEREST FREE! Se- 
cret Federal law WIPES OUT DEBTS! De- 
tails FREEI! Moneywise-S, Вох 636679, 
Margate, FL 33063. 


GET RICHI! Secret law smashes debts— 
bi cash credit! Details FREE! Wealth- 
Box 4036, Pompano, FL 33063. 


nsive 
23991 


‘START your own Entertainment Agency. 
Highly profitable. Inside information 
$3.00. ShowBiz, Box 276222-SP, San Anto- 
nio, TX 78227. 


LEARN Gold, Silver Scrap Recycling 
Business. Free Information: Recycling Box 
11216PS, Reno, NV 89510. 216. 


GET PAID for reading books! Write: 
Pase—CQ6, 161 Lincolnway, North Aurora, 
IL 60542. 

VENDING Routes/Local for sale cheap. 
Possible gross each machine $500-$800 
weekly. Call Edie 1-800-346-0645. 


$300 A DAY! Taking Phone Orders. Peo- 
ple Call You. 304-776-5671 Ext. L49. 


HOT NEW FIELD! Recharge toner car- 
tridges for laser printers. High growth mar- 
ket. Huge profit potential. Free details 
Write to PO, Box 1358, Green River, WY 
82935. 


Start а SUPER PROFIT! 
NESS from scratch. FREE Subscription to 
Opportunity Magazine tells how. Write Ор- 
portunity, Dept. P77, 6 N. Michigan, Chi: 
cago, IL 60602. 


YOUR OWN BUSINI i| Secrets ге. 
vealed-most profitable home businesses 
Free details. Tim Heelan, 3745 Oxford Lp 
SE, Olympia, WA 98503. 


MAILORDER...HIGH PROFITS... 
Easy... New Insiders Secrets Report Free! 
Majestic, Dept. 1-E, Box 19565, Little Rock, 
AR 72219. 


GET PAID for mailing letters! Write: 
PAASE-MD8, 161 Linicofnway, North Au. 
rora, IL 6054: 


PROFIT. Catalog, ey $5.0 00 Refundable 
бантоо; 315 Portland Road, Gray, Maine 


NEW BREAKTHROUGH. ЕЕ ОЕ. 
‘TAILS оп how you can make а $100 a day 
in your spare time, Rush name and address 
to: Junior Enterprises, 104 B. Saratoga 
Ave., Dept-4PS, Lemoore, CA 93245. 


INCOME DISCOVERY! Famous Ph.d. 
scientist reveals high-income discoveries 
anyone can use to achieve wealth, Free 
Facts: R.J. Enterprises, Р.О. Box 279, Dept 
PS4, Guymon, OK 7394: 


SEVEN PROFITABLE HOME BU: 
NESSES. Send SASE. L. Cavaretta, Rt.1 
Box 67W6, Blythe, GA 30805. 


DRUG RAID SEIZURES! Buy dirt cheap. 
Cars, houses, boats, computers, furniture. 
Free Details: Seizure: Box 4309-YD West 
Covina, CA 91791. 


NEED CASH? FREE INFORMATION 
concerning several MONEY MAKING PRO- 
GRAMS. could MAKE THOUSANDS. 
WRITE TODAY! Bright Publishing, 1810 
Norton Rd a2, Duluth MN, 55803. 


$300 PER DAY!!! 

In "Your" spare time, processing phon 
orders at home!!! People call “You”! 
offer— Details, rush stamped self- Fons 
envelope to: Profitable Opportunities, Dept 
Р5-389, Box 200, New York, NY 10185. 


WORK AT HOME! Free Booklet tells how 
Solutions Dept. PS1, Р.О. Box 482 College 
Station, Tx 77841 


$1,000's WEEKLY processing mail. Be- 
Бозау Postage/supplies ке 
information. Send stamped enveloj 
Success, 175 5th Ave., Department 2615 
New York, NY 10011 


VEMAKENMODDI month: Excitin 
very profitable NEW type business oppor- 
tunity. FREE details. E-Z, 1293-P NW Wal 
Bend, OR 97701. 


“WHO MADE OVER $147,593?" BUY 
. Hong Kong, Taiwan, Euro 
Worldwide. Cheap Prices! Free Gift. Inf 
mation. Deblo, Box 10732PS, Denver, СО 
80210. 


MAILORDER opportunity: Start profit 
able home business without experience o 
capital. Free book. Mail Order Associates 
Dept. 401, Montvale, NJ 0764 


DAYDREAM your way to riches! This і 
not a fake—It really works! For complete 
details call anytime for recorded message 
(513) 471-0735. Or write to: The Imagina 
tion Store, Dept. PS-3, 2424 Beekman St 
Cincinnati, OH 45214. 


GUARANTEED RESULTS! Proven news 
poe classifieds deliver $1804 MONTHLY 

ree information. codex, 507 Oak Drive 
Friendswood, TX 77546. 


200 COMPUTER and HOME BUSI- 
NESSES. (S.A S E. Cottage Industries, 
POB 132! 1 Cajon, CA 92022. 


rete rr apnd inclined individuals 
desiring High Weekly Profis operating 
ай Manufacturing business Without [n 
vestment write: Businesses-P, C.S 9008, 
Baldwin N.Y. 11510-9008. 


CLIP NEWSPAPER ITEMS. $3-$30 
each. Free Details. Enterprise, Box 3128-Y, 
Anaheim, CA 92803. 


PIANO TUNING PAYS: Learn with ap- 

proved home study course. Diploma 
'anted. American Tuning School, 17050 
elfer Dr., Morgan Hill, CA 95037. 


BIG MONEY Repairing Ашо Wind- 
shields. Supplies and Free Information. 
Rubbs Glasspatch, PO. Box 243, Monte- 
cello, Ark. 71655. 


EARN $200,000 profit your first year. 
Guaranteed program. Free information. 
The Kensington Company, 2116-0 Davis 
Street, Athens, Alabama 35611. 


THE Lazy Man way to riches in 1989. 
Detail $1.00. РОВ 492241, Ft. Lauderdale, 
FL 33349. 


BIG BUCKS IN TEDDY BEARS! Bu; 
from manufacturer. Huge profits, No exper 
ience. Samples available. Kidco, 223 Horse 
block Road, Farmingville, NY 11738. (800 
426-0189. 


$24,000 IN BACKYARD! Growing nev 
specialty plants. Start with $60. Free in 
formation. Growers - Box 988-PS Friday 
Harbor, WA 98250. 


$1000's WEEKLY processing mail 
Start immediately! Postage/Supplies fur 
nished! Details - Sase. Opportunities, Bo) 
209PS, Brooklyn, NY 11219. 


$500 WEEKLY mailing ads. Admailer: 
Associates, Box 51063, Durham, NC 27717 


176 | POPULAR SCIENCE 


ADVERTISE FREE in 507 magazines de- 
tail $3.00. To: Cash, Box 8582-17, Lauder- 
hill, FL 33310. 


START profitable home business. TWT, 
PS4, 755 Date Street, Brea, California 
92621. 


SAVE THOUSANDS and cut up to 17 
years off your home mortgage with my 
uniquely designed system. Send $1 p/h for 
details to: Financial Services, Р.О. Box 
4071, Campbellsville, KY 42718. 


MAKE MONEY FIXING RUNDOWN 
HOUSES. New Career Details, Fixer Jay, 
Suite 3039-D4, Redding, CA 96049. 


BUY IT WHOLESALE 


CLOSEOUTS! Wholesale! Overruns! 
Freebies! Information (stamp): DDN, Box 
20152-G, Ferndale, Michigan 48220. 


„ООО BARGAINS Below Whole- 
sale! ‘Many Free! — Liquidations... 
Closeouts!.. . Job Lots... Single Samples. 


Free details. Worldwide Bargainhunters. 
Box 1409-B, Holland, MI 49422. 


AMAZING MONEYMAKERS 
Photogra rapned! Catalogs, Box 18628-G, San 
Antonio, Texas 78218-0628. 


IFISCATED CARS, Start your own 
пор buy for resale trucks, boats, 4- 
wheelers, TV's, stereos, furniture by Drug 
Enforcement Agency, FBI, IRS. Unbeliev- 
able bargainson late models. Available your 
area now. Call (805) 682-7555 Ext. C-1042. 


GREETING CARDS .06 EACH! New, 
color glossy All-Occasion cards. Marked at 
$1. Over $60 in samples for $6.00 + $2 
AM Phase III-B, P.O. Box 8970, Mesa, AZ 


ООО IMPORT PRODUCTS. Bevan's, 
9 Ring Richard Court, Baltimore, MD 
212: 


YOU CAN NOW Buy Wholesale Direct. 


From.. К ‘ong, Taiwan, Philippines. 
Free Rej ajestik, Вох 19565, Little 
Rock, AR 72219. 


BELOW COST! Electronics, Gadgets, 
Tools, Unusual Items. FREE CATALOG. 
Gates Marketing, ЖА Willow Pass Rd., 
#360, Concord, 


T-SHIRTS WHOLESALE Low As $10.95 
dozen. Blanks— Printed Irregulars— 1st's. 
(813) 482-2028. 


HONDA Pressure Washers $499 1500 
PSI Models From 1500-3000 PSI Hot/Cold. 
(503) 581-1590. 


BETTER HEALTH 


STOP SMOKING! Five PATENTI 
00. Patfinder, 989 McCosh St., 


Methods. $20. 
Hanover, PA 17331. 
WATER PURIFICATION. 
DRINK Home Distill- 


ers. Discount Prices! 800-874-9028. 
WATERWISE, Box 45981, Center Hill, FL 
33514-0459. 


FREE 6 day 5 nights Manzanillo Mexico 
Vacation for Participating in our NA- 
TIONAL WATER AWARENESS PRO- 

GRAM. Send SASE To: Horizen World 
E ei 20 Branford Pl., Newark, NJ 


HYPNOTISM 


Hypnotism. Sleep Learning Publi- 


cation fion DLE. Box 487, Anaheim. CA 92815. 


FREE Hypnotism, Self-Hypnosis, Sleep 
100, Rui- 


Learninj 


atalog! Drawer 
doso, № 


88345. 


'HYPN 
s29. AUDIO $14.95, 
CHARGE/VISA, TOLL FREE, 1-800- 
544-0499. 


BODY BUILDING 


| help you 


* add inches to your 
chest and arms 
[ } reese strength 
* build muscle mass, 
in just days! 


Send for FREE info! 
I DASH-P О Box 2888 + 
00- 


How to Build A More 
POWERFUL BODY! 
How YOU can have: 
ider Shoulders «Bigger Arms 
Powerful Chest «Lose Fat 
"Trimmer Waist «Gain Weight 
Gain Strength 


FREE BOOKLET! 


Universal. Dept-T, Box 6694 
Detroit. Michigan 48240 


lements. 


SAVE on body building suj 
„ Atlanta, 


Free Catalog! Vitamins, Box 11 
GA 30301. 


HEARING AIDS 


HUGE SAVINGS. Eliminate dealer 
markup. Free Trial. Batteries wholesale. 
Terms Arranged. Lloyds-PSC, Rockford, IL 
61104. Call 1/800/323-1212 Toll Free. 


HEARING AID: 
PRICE CATALOG FREE! 
SUPER SAVINGS! Newest. Finest, All 
ORCS ^l 
[TRIAL FREE Catalog. Write: 


I MONEYSAVERS, 
15е еда Gal. 91343 


19230 Langdon Ave.. 


All-in-the ear Hearing Aid! 
Nothing over, under or behind 
the ear. . . no cords, tubes or 
wires. Simple slip-in fit Full 
range volume control. 45 di 
trial. NO salesman will call. 
Order your free cat | Write 
Rhodes Hearing today! 


or call 24 hrsJ дау 


1-800-453-4905 


RHODES HEARING 
Dept. 12C Brookport, IL 62910 


HAIR CARE 


MINOXIDIL. Grows Hair 4 Months. Box 
1213, Makati 1299, Philippines. 


VIDEO 


CASSETTES. Stop Smoking, reduce 
Stress/Weight. Satisfaction Guaranteed. 
$10.95. Master/Visa, 1 (800) 545 4141 Ext 


DIRECTORY. Sources For 
Everything! $5.00. IRC, Box 14107HA, 
39236. 


Jackson, 


SUBLIMINAL MIND CONTROL? Ma- 
came Others Secretly With The Spoken 
га. Male Or Female. Love Or Business. 
No Hoax. No Mysticism. PROVEN RE- 
SULTS GUARANTEED. FREE RE- 
INFORMATION. CALL 1-800- 
999-8431. 


MICROWAVE TV RECEIVERS 
19 to 27 GHz 


Ei 
коюшы. мины 


отте was 


VISA/MC/COD uum ascounts 


VIDEO TAPE REPAIR KIT: Beta and 


rises, 4701 
'Х 77053. 


YHS. Only $11.95, Briggs Ente 
Anderson Rd. #147, Houston, 


HOW TO MAINTAIN & CLEAN YOUR 
VCR. HOOK-UP DIAGRAMS. BASIC 
PROBLEMS & ILLUSTRA- 

Send $7.85 to: Ameri- 


TIONS INCLUDED. 
can Gifts, 1445 W. Morse Ave., Chicago, IL 
60626. 


RENTAL MOVIE STABILIZER. Connect 
between VCRs or to monitor. $59.95. 1-800- 
367-7907. 


МОЕОСАМЕЯЗ!! Don't PAY more PLAY 
more! Videogame Exchange Library - $3.00 
(refundable) G. Boring, РОВ 9693, Co Spgs, 
CO 80932-06: 


CABLE EQUIPMENT 


CABLE TV CONVERTERS Scientific At- 
lanta, Jerrold, Oak, Zenith. Hamlin. Many 
others. “NEW” VIDEO HOPPER “The 
Copy Killer". Visa, M/C & AMEX 
+800-826-7623. B&B Inc., 10517 Upton 
Circle, Bloomington, MN 55431. 


CABLE TV CONVERTERS 
Why Pay a High Monthly Fee? 


Jerrold. Oak. Hamiin. Scientific Atlanta. Zenith, and more! 
50 day warranty. Shipment within 24 hrs, For fast serv 
ice MCIVISA C.0.D_ Telephone orders accepted. Eve- 
fing hrs also. (312) 698-1259, Stamped Envelope ( 50€) 
postage for FREE catalog. No. Ill, orders, 

L & L ELECTRONICS. 

1430 Miner St., Suite 522 

Des Plaines, 11. 60016 


CABLE TV Converters, Remotes, Filters 
for Beeping Any Channel 1-313-979-8356. 


CABLE-TV BOXES 


Descrambler • Converters 
FREE CATALOG 


TRANS-WORLD CABLE CO. 
12062 Southwest 117th Ct., Suite 126 
Miami, Florida 33186 
800-442-9333 


CABLE TV SECRETS - the outlaw [ed 
lication the cable companies tried to 
HBO, Movie Channel, Showtime Schema- 
tics, Converters, etc. Suppliers list included. 
$8.95. Cable Facts, Box 711-PS, Pataskala, 
OH 43062. 


CABLE Decoders, Jerrold, Tocom, Ze- 
nith, Hamlin, S.A., at Wholesale Prices, Ex- 
ample Zenith Z-Tac with remote control 
$199.95. C.O.D. Ok. Full Warranty. S.A.C. 
(702) 647. 799. 


CABLE TV 


FREE САТ- 
ALOG-VIDEO - 3938 E. Grant, 
#241-A Tucson, AZ 85712, (602) 721-6557. 


CABLE TV SPYING: Send $2.00 for an 
informative article and get a free Cable TV 
catalog containing unusually revealing 
items. Spying, PO BOX 800, Mansfield, МА 
02048. 


CABLE TV 
by the thousands and most people are un- 
aware that its use can be detected. Send 
$2.00 for an article on cable snooping and 
get a free Cable TV catalog containing un- 
usually revealing items. Snooping, PO Box 
800, Mansfield, MA 02048. 


VCR FRUSTRATIONS? Your VCR, TV, 
and cable box CAN be connected to record 
and/or view (even simultaneously) almost. 
any combination of existing Premium and 
regular cable channels. $11.95 for illus- 
trated, detailed instructions. MGI Corpo- 
ration, Box 281, Rocky Hill, CT 06067. 


CABLE TV CONVERTERS-FREE CAT- 
ALOG-ARIZONA VIDEO, 3661 N. Camp- 
bell, #310-R, Tucson, Arizona, 85719. 602- 
323-3330. 


CABLE TV BOXES We sell only the best. 
low prices, we ship COD. $2.00 for catalog 
Ace Products, PS4 РО. Box 582, Dept. S, 
Saco, ME 04072, (207) 967-0726. 


CB RADIO 


POLICE Fire Scanners. CB's Ham. Ma- 
rine 2-Way. Antennas. HPR, Box 19224PS, 
Denver, CO 80219. 


SATELLITE TV 


DECODER: Build your own independent 
leocipher II decoder and receive free Sat- 
ellite TV pictures. Simple instructions. 
Radio Shack parts list and circuit. 

only $49.00 (U.S.) Send cheque or MO pay- 
able to: С.А. Comeau, Box 1327, Halifax 
North, NS. Canada, B3K 5H4. 


being sold 


~ 


Satellite- TV 23 


Save 30%-60% 


Ne 


talog | 


Systems 

Plus upgrades for present owners: 
Receivers, IRD's, movers, LNAS, 

LNB's. Feeds. 6' to 16 dishes & 


Chaparral, Uniden, Drake, 
Houston, Channel Master, etc. 
i 800-334-6455 
SKYVISION INC.* 
2026 COLLEGE WAY 
FERGUS FALLS, MN 56537 


INSTALL OR UPDATE YOURSELF! 


FREE Catalog 36 Р; 
Nobody undersells 
(800) 222-9064. 


ELECTRONICS, STEREO 


(CAMCORDERS. VCRS-TVs-Power Tools- 
Appliances-all at discount prices; Price list, 
$1.00 refundable with order. LAKE, Box 
221, Okauchee, WI 53069. 


SMALL WIRELESS FM. RECEIVER NO 
ATTACHING ЕЗ OR LOOP: 


ages. Major Brands. 
EST-Since 1977. 


TWEEN RECEIVER AND EARI 
totally concealed. Excellent for security sur- 
veillance. 'et communications opera- 
Lions. Send $2.00 for information. Box 343, 
Grapevine, TX 76051 


MAGIC TRICK, PUZZLES 


10 CARD TRICKS Practice and have fun. 
Easy instructions take you thru each trick. 
Send $9.95 to: Mail Box Gifts, Inc. Dept. 
10, Pleasant Valley, New York, NY 12569. 


FREE MAGIC! MEET AND IMPRESS 
PEOPLE! EASY BUT ASTOUNDING! 
(STAMP ADDRESSED) Magic, 2525 Arap- 
ahoe E4-161, Boulder, CO 80302. 


JOKES & NOVELTIES 


MATCH-SHOOTER, Popper, Catapult, 
Details Plans $2.00. S.B., 204 W. Plum, 
West Union, IA 52175. 


HOBBIES/COLLECTION 
NEW WAYS TO RECYCLE ALUMINUM CANS 


E E. 


Plane Ship 


Assemble unique hand-crafted items your- 
self with our illustrated manuals. Plane-$5, 
Ship-$5, Train-$5. Add $1 per order post- 
age & handling. 
Debie Productions, Dept. PS 
PO Box 110273, Aurora, CO 80011 


MODEL, SHIPS, CARS ETC. 


FASCINATING LIVE STEAM MOD- 
ELSI" complete “WILESCO & МАМОЮ" 
line. KITS OR ASEMBLED. Trains, Trac- 
tors, Marine, Cars, Trucks, Stationary En- 
gines and Accessories. Stunning large 34- 
page Colored Catalog $5.35 Refundable. 

Parts, Service. LARGE DISCOUNTS. 
Diamond Enterprises, Dept. PSA, Box 537, 
Alexandria Bay, NY 13607. PHONE: (613) 


IMPORT/EXPORT 


AUSTRALIA'S HOT-BUY direct from 
“down under.” No middleman, great stuff, 
fantastic bargains. Free details: Datek PDS, 
P.O. Box 3787, Pinedale, CA 93650. 


STAMP COLLECTING 


PENNY Stamp Approvals. Regardless 
Catalog. C. Kloster, 4164 52nd St. San 
Diego, СА 92105. 

FREE! Surprise Collection With Ap TOV- 
als. Jay, Box 150128, Petaluma, СА 94975. 


50 DIFFERENT Old U.S. Between 1861 
and 1939 $1.00. Rousch, Box 3734, Mans- 
field, OH 44907. 


FREE US coil pair with approvals. Carl- 
son, RT2 Box 1р, Р, Annandale, MN 55302 


FREE PRICE LIST. FMCN, INC., 513 
FAIRVIEW, RIDGEFIELD, NJ 07657. 
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STAMP COLLECTING (Сото 


50 YEARS OLD FIFTEEN DIFFERENT 
United States, over fifty years old-25¢ with 
approvals. Jaxon, Box Cli-H, New Rochelle, 

jew York 10804. 


FREE Worldwide Packet. Penny Approv- 
als, Froehlich, Box 177DB, Pine River, WI 
4965. 


FREE, US. Mint Set. Approvals. Hilde- 
brand, Box 4867, Santa Clara, СА 95054. 


1000 STAMPS $2.95 - Guaranteed Worth 
Over $30 at Standard Catalog Prices! Mon- 
ey Back If Not Delighted. Approvals. Ken- 
more OT-457, Milford, NH 03055. 


FREEN Gold Silver Stamps Approvals 
Delor, 21127 Fleetwood, Harper Woods, MI 
48225. 


gor NATIONS, 3 Cpl, Mint Sets only 
SS approvals, Cornetta, POB 1509, Lake 
Euh Florida, 33852. 


TREASURE FINDERS/ 
METAL DETECTORS 


FIND Old Coins, Jewelry, Gold Nuggets, 
New Patented Revolutionary Device. Free 
Catalog. Gardiner Electronics, 31311, М. 
35th Ave., Suite K, Phoenix, AZ 85017. 


BURIED TREASUR 
ат 


NS 
ND 
FREE INFORMATIVE BROCHURE 


2 
" RESEARCH PRODUCTS 
270270 н TAMPA, FLORIDA 33688 


LOANS BY MAIL 


IMMEDIATE Loans to dese 
uals refused elsewhere. Many 
cluded. Try us! Associates P3, 
Baldwin, NY 11510-9008. 


BORROW $40,000 "overnight." Any pur- 
se! Free Report. Success Research, 
9739-FO, Indianapolis, IN 46219. 


{100,000 line credit without investiga- 
tion! Private Swiss bank account! Other 
financial benefits! Free valuable report! 
NACC , Box 5399, Torrance, СА 9050: 


FREE MONEY! $300,000,000 GIVE- 
AWAY. Grants, Never repay. Details $1.00. 
Jakla, Box 3066-PS49, Seminole, FL 34642. 


BORROW any amount! Get Visa/Master- 
Card! Instant reply! Sunrise, Box 42P, 
Bethpage, NY 11714-0042/(516) 


BORROW $500-$40,000! 
night” On Signature. Keep indefinitely! A 
tion Box 5499-Y, Diamond Bar, 


ARAB BUSINESSMEN have money to 
buy/invest. Top finder's fees paid. IMEA, 
489/PSI, Box 3574, Newport Beach, CA 
92663 (714) 722-9260. 


вох 


ing individ- 
lans in- 
.5. 9008, 


UNLIMITED Credit Card, Loans To 
$15,000. You Qualify. Details 1-614- 
374-9555. 


BORROW BY MAIL Get $500-$75,000 
Quickly. Nearly everyone qualifies! Request 
Free application. MJS Industry, Box 531, 
Bronx, NY 10461-0531 


‘SAVE! Rebuild your credit. Stop the Calls. 
Letters. Amazing Free Information. HRB 
Industries, Dept. G, Box 24265, Denver, CO 
80222. 


25,000,000,000, that Government 
holds for you. Millions of American due re- 
funds. Even you! Detail $2.00. JTO, POB 
492241-17, Ft. Lauderdale, FL 33349. 


MUSICAL INSTRUMENTS 


INTERNATIONAL VIOLIN COMPANY, 
tonewood, tools, varnishes, parts, accesso- 
ries, strings, cases, instruments, bows, Vi- 
olin, guitar kits. Catalog $1.00. Dept. MQ, 
4026 W. Belvedere Ave., Baltimore, MD 
21215. 


SCIENCE & CHEMISTRY 


225 PAGES! 1988 Glassware, chemi- 
cals, equipment, books, experiments, 
DINOSAURS and charts! Most compre- 
hensive catalog offered by anyone in this 
column. Established 1970. $3.00(US) 
REFUNDABLE. Analytical Scientific, 
11049 Bandera San Antonio, TX 78250. 
(512) 684-7373 VISA. 


“EXPERIMENTERS” LABORATORY 
Catalogue 


consin 54220. 


1989 CATALOG, 200 pages. Chemistry, 
Biology, Physical & Earth Science, Nature, 
Dinosaurs and much more. Beginner to pro- 
fessional. $2.00. Merrell Scientific, 1665 
Buffalo Rd., Rochester, NY 14624 


ANATOMICAL Products Catalog 240 
Pages $2.00. ACC. 8221 Kimball, Skokie, 
IL 60076. 


Got your FREE brochura 
Condi- 
tioning & Retigeration 


training from Lincoln. | ЕКЕЕ E ; 


Technical Institute. Choose 

a career in: * Heating, А/С 

& Refrigeration + Auto/ 

Diesel Truck Technology 

= Electronics * Drafting/ 

Computer-Aided Drafting 

Locations nationwide. Financial aid (or those мю 
qualify.) Employment assistance. Call Dept. PS 


1-800-992-5200 


Or write LTI, Dept. PS 
РО. Box 4681405, Indianapolis, IN. 


COLLEGIATE research catalog. 306 

ges—16.278 papers available. Rush 
32.00. Research, 11322 Idaho, $206K T, Los 
Angeles 9002: 13) 477-8226. 


WORLD WIDE COLLEGE OF AUC- 
TIONEERING, INC. Since 1933. Term Soon. 
Free Catalog COL. Gordon E. Taylor, Box 
949, Dept. 3 Mason City, IA 50401. 515/ 


Approved in-depth training by correspon- 
dence. BLACKSTONE SCHOOL OF LAW: 
100 years of legal training. Write for free 
catalog. PO. Box 790906, Dept. PS, Dal- 
las, TX 75379. 


HIGH SCHOOL at 
awarded. Low monthly payments. No 
classes, information free. Phone free 
1-800-228-5600, or write: American School, 
Dept. #347850 Е. 58th St, Chicago, IL 


МЕОМ ART & TUBE BENDING 
SCHOOL-Popularity of neon is exploding. 
Learn this specialised skill. Employment 
opportunities abound. FREE COLOR 
BROCHURE. 3130-B S. E. Hawthorne, Port- 
land, OR 97214 503/239-5309. 


home, diploma 


FIRST 60,000 DIGITS OF Pt! 2pi dol- 
lars ($6.28): BBS PUBLICATIONS, Box 
6337, Moraga CA 94556. 


MUSICAL INSTRUCTIONS 


PLAY GUITAR IN 15 MINUTES!!! Age old 
method rediscovered. Complete EASY in- 
struction—GUARANTEED! Play all your 
favorite songs. $6.00. AFS Frankel, 3 N. 
Leroux, Flagstaff, AZ 86001. 


SONGWRITERS 
POEMS-SONGS WANTED. Free Pub- 


lishing/ Promotions. Broadway Music, Box 
Sarasota, FL 33578. 


COMPUTERS 


WORLD Largest Software Library For 
Apple IBMPC Write: Reliant, P.O. Box 
33610, Sheungwan, Hongkong 


VISA! MASTERCARD! Regardless of 
Credit Experience! Apply Toll-Free, 24 
Hours: 1-800-888-8861, Extension 26. 


BORROW $500 - UT "On Signa- 
ture!" Any Purpose! 97% Eligible! Free Ap- 
plication: National, Box 7627, Long Beach 
CA 90807. 


$500-$75,000 LOANS AVAILABLE! 

Any purpose No Collateral. Free applica- 

tion. М 5 Industry, Box 531, Bronx, NY 
6. 


MASTERCARD Obtained Easily! Quick 
Personal/Business Loans! American, Box 
35726-A, Richmond, VA 23235. 


$5,000 CREDIT! No credit check! Not 
Information. Actual credit! (813) 791-8550. 


BORROW $60,000 "Overnight". Any pur- 
еве! Keep indefinitely! Free details! Write: 

artin, Box 1593-SP, Safety Harbor, FL 
34695. 


BORROW $50,000 Any purpose, Fast, 
Guaranteed. French, Box 561359, Char- 
lotte, NC 28256. 


BORROW $500-$50,000! “Immediately.” 
On signature. KEEP INDEFINITELY! 
саа; Вох 343, Tomball, ТХ 77375- 

4: 


EXTRA CASH? We'll cash your 
postdated check until your next payday. 
1-800-445-0680. 


IBM Software $1.99 Per Disk Sample 
Disk + Catologue For $1. Star Data, 333 
Cobalt Way, Suite 107, Sunnyvale, CA 
94086. 


HANDLE YOUR OWN LEGAL AFFAIRS. 
Be a Paralegal. Accredited Attorney In- 
struction. Home Study. FREE CATALOG. 
Southern Career Institute, Drawer 49PS- 
2158, Boca Raton, FL 33427. (305)368-2522 


UNIVERSITY DEGREES out 
Classes! Accredited Bachelor's. Master's, 
Doctorates. Free Revealing Facts! Thorson- 
PS4, Box 470886, Tulsa, ОК 74147. 


TRYING Т0 SELL YOUR IDEA? 
Investors have to understand it first! 


DESIGN WORKS offers complete 


presentation service: exploded views | 
- illustrations - tech. copy, etc. 

DESIGN WORKS Dept.PS 1061 Harding 
Long Bch, CA 90805. (213) 422-6119, 


INVENTORS! Can you patent and profit 
from your idea? Call or write for your free 
information package, Over a decade of serv- 
ice. AMERICAN INVENTORS CORPORA- 
TION, 82 Broad Street, Dept. PS, Westfield, 
Massachusetts, 01086. 1-800-33 
Massachusetts or Canada call (41 
3753. 


INVENTION RESOURCES. Box 99141, 
San Francisco 94109, R&D, Manufacturing, 
Marketing, Finance. 


INVENTOR: INVENTIONS MAR- 
KETED & Developed for US. Patenting by 
Former US PATENT OFFICE EXAMINER, 
Professional Patent Engineer FREE 
INVENTION CERTIFICATES. Marketin 
Representative, Suite 3815PS Woolwort! 
Building, New York, NY 10007. 


REGISTERED PATENT ATTORNEY, 
Washington, D.C. Suburb. D.A, Kettle- 
strings, 414 Hungerford Drive, Rockville, 
Maryland 20850. 


INVENTORS! Innovators! Patentees! 
Exhibit at national invention show, 1-800- 
727-IDEA, Dept. 470. INPEX-470, 701 
Smithfield, Pittsburgh, РА, 15: 


INVENTION FINANCING Available, for 
Amateur Experimental Engine Energyolo- 
gists. 1-314-435- 9. Evenings. 


INVENTORS! Idea search being con- 
ducted by DC based firm. Call APSI, 1-800- 
888-6088 ext. 238. 


VIDEO BY INVENTOR. Step by step 
“HOW TO" PATENT IDEAS (87 mins.) 
A/M Productions, 1529 Fir: EN acumen) 
OK 73401—MC/Visa/C! 
548-2182. 


LEARN how to offer your invention for 
sale or license. Free booklet outlines pro- 
cedures, royalty rates, requirements, Kes- 

les Corporation, C-7-FI, Fremont, 

20. 


PATENT SEARCHES, $100. Patent At- 
torney provides free intellectual property 
information. 1-800-877- 2 ext. 45: 


BE A RECORDING ENGINEER; Train 
at home for High Paying—Exciting Ca- 
reers. FREE Information. AUDIO INSTI- 
TUTE, 2174 Union St. Suite 22M San Fran- 
cisco, CA 94123 


FREE COLLEGE TAPE External De- 
pam Pub. Admin. LAW (Qualify Bar) 
Financial Aid 1-800-759-0005. LA SALLE 
UNIVERSITY. 


ENJOY life without stress. “Instant Or- 
ganizing Secret.” $3.00 DEVESH, 8910 
Gross Point, Skokie, Illinois, 60077 


COLLEGE DEGREES by mail, fa: 
Write - Kensam, Box 1383-PSA, Far Кос 
away, NY 11691 


SECRETS Of Shareware. 100,000 Free 
Programs. Confidential Report. $5. 21205 
Windsong Circle, Walnut, CA 91789. 


ALL COMMODORE/AMIGA CHI 
DIAGNOSTICS, PARTS, REPAIRS. Low 
prices. Kasaramicro, 1-800-248-2983. 


LARGEST LIST OF COMPUTER BUL- 
LETIN BOARD SYSTEMS! Over 2800 list- 
ings! Entire USA! $10: BBS PUBLICA- 
TIONS, Box 6337, Moraga, CA 94556. 


FREE Programs! All home computers! 
Send stamps. EZRAEZRA, Box 5222SPA, 
San Diego 9210: 


EDUCATION & INSTRUCTION 


JOHN BEAR, Р.О. BOX 7070-124, BER- 
KELEY, CA 94707. 


SUPEHLEARNING! Triple learning 
speed through music! Develop Supermem- 
ory; control stress. Free—book excerpt & 
catalog. Superlearning, 450-PS4 Seventh 
Avenue, N.Y.C. 10123. 


FINANCIAL AID SOURCES GUARAN- 
TEED! FREE INFORMATION. College 
Scholarship Assistance, 54 Burgundy 
Drive, Marlton, NJ 08053-PS-1, 609- 
983. 9. 


FOR INVENTORS 


DEAL DIRECT WITH A 
REGISTERED PATENT ATTORNEY 
A Te Eo» 
GRADUATE ENGINEER 


31 YEARS OF EXPERIENCE 
US & INTERNATIONAL PATENTS 


OVERSEAS PRODUCTION, PROTOTYPES 
AND RESEARCH HEADILY AVAILABLE- 


Жолла To визия ашкыс GAME 
LSO SPECIALIZING 1 
сорун AND TRADEMARKS 
CALL TOLL FREE 1-800-442-2728 OR WRITE: 
MICHAEL I. KROLL 
REGISTERED PATENT ATTORNEY 
US PATENT REGISTRATION 26,755 
171 STILLWELL LANE, SYOSSET, NY 1i791 


PATENT IT ECONOMICALLY! Free de- 
tails. Licensed since 1958. Rainer Associ 
ates, 2008 Fondulac, Richmond, VA 23229. 


PATENT AND DEVELOP Your Invention. 
Registered Patent Agent and Licensed Pro- 
fessional Engineer, Send for FREE PATENT 
INFORMATION Every Inventor Should 
Have. Richard L. Miller, 12 Parkside Drive, 

s, NY 11746. (516) 


INVENTIONS WANTED 


Confused? Need hel 
Call AIM for free information kit. In US, 
and Canada. Toll free: 2 . 


Presentation to industry and exhibition at 
national innovation exposition. Call free 1- 
288-IDEA. Or write: 
INVENTION SUBMISSION CORP-PS. 
903 Liberty Avenue 
Pittsburgh, PA 15222 


INVENTIONS Developed Marketed. 
Free Invention Certific: MANUFAC- 
TURERS REPRESENTATIVE, Suite 3815- 
aoe eee Building, New York, NY 
10007. 


INVENTORS: If you have an invention 
for sale or license, write for free booklet 

explaining how we can help you. Kessler 

ales Corporation, C-7-IW, Fremont, Ohio 
FER 


GOOD EATING 


THE Rich & Famous ways to make cav- 
iar $3.00 (sase). РОВ 858: Lauderhill, 
FL 33310. 


101 WAYS to make chicken. Send $4.00 
(SASE) to: РОВ 8582-17, Lauderhill, FL 
33310. 


HOME BREWING 


BEERMAKERS! FREE comprehensive 
Catalog/Newsletter. William's Box 2195- 
P9, San Leandro, CA 94577. 
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MAKE GERMAN BEER WINE AND 
CHAMPAGNE. Brewmaster Handbook 
$5.00. P. Frias, Box 267, Mesa, AZ 85211. 


WINEMAKING 


tity” to: ics International, 
Р.О. Box 50456, Ft. Worth, TX 76105 


WINEMAKERS - BEERMAKERS - Free 
Ilustrated Catalog - Fast. Service - Large 
Selection - Visa/Mastercard - (816) 254- 
2242 - KRAUS, Box 7850-N, Independence, 
Missouri 64053. 


SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 
Research Specialists. 60-15 Woodside Ave- 
aue, Woodside, NY 11377. 


CONFUSED by funeral costs, intimi- 
lated by mortuaries? Everything needed 
2 plan ahead, negotiate expenses ($8.95). 
Memorial Planning, Box 2921, Kalispell, 
MT 59903-2921, 


INCORPORATE without Legal Fees! 
Free Booklet Tells How—Includes Forms 
'all Now: (800) 345-CORP. 


GOV'T SURPLUS 


NARCOTICS RAID SEIZURES .. 
Autos. .. Vans... Boats, .. Airplanes... Millions 
Surplus Bargains ... many 1% original cost! 
‘Nationwide Sales Directory"—$3.00. Dis- 
sal, Box 19107-ЕР, Washington, DC 
10036. 


DRUG RAID SEIZURES! Buy dirt cheap. 
Zars, houses, boats, computers, furniture. 
ree Details; Surplus: Box 4309-YG, West. 
Zovina, CA 91791 


! GOVERNMENT SURPLUS FROM $1 
Uncle Sam has 1 billion $$ in surplus goods 
jo sell or give away. Purchase directly from 
tovt thru US. mail. Boats, cars, planes, 
Slectronics, outdoor supplies, 

"s Guide call 1-800. 4100 ext. S 


GOVERNMENT IZED VEHICLES. 
LOW AS $100 BMW's Mercedes, Porche: 
rucks and Vans, Amazing Recorded Me: 
jage Reveals Details! (804) 745-7777 Ext. 
11. 


PERSONAL 


COLLEGE DEGREES, 
Diplomas Authenti 

National Certificate, Dept. PS 134, 
i Avenue, New York, 10010 (718) 768- 


1803 Ext. 100 (24 Hours), 
EMPLOYMENT INFORMATION 


| JOBS, Cruiseships, Tugs, Ships, River- 
joats, Oilrigs: Women-Men. Work month- 
оте month. USA + Overseas. Inform 
ion $3.00 Marine Employment, Box 22: 
Pentral, IN 47110. 


EASY Work! Excellent Pay! 
roducts at home. For info. 
a Ext. A-8061 
GOVERNMENT JOBS $1 
159,230/yr. Now Hiring. Call th 305: 
87-6000 Ext. R-20025 for current Federal 
is 


High Vnus 
looking. Free Ca 


emble 
Call-504- 


$: 54 . Free 
ment, Box 19760-FP, Indi- 
219. 


heport! Emoto 
napolis, ОЙ 
$1000 MONTHLY. Part Time. Must. 
ave answering machine. 1-416-482. 
(152A, Days/Evenings/ Weekend: 


GOVERNMENT JOBS $16,000--$59,000, 
0,000 immediate openings, for application 
all 1-800-333-4100 ext. 


$1500 MONTHLY Doing mam Easy 
issembly Work In Your Home. American 
Tompanies Need Reliable Workers Imme- 
iately! Guaranteed Payment-No Gim- 
icks! Inquire: CSLT, PO BOX 925, ROOM 
1Р4, CLARKSVILLE, TN 3704 


AUSTRALIAN Opportunities information 
n country employment. Detail $2.00. Box 
92241, Ft. Lauderdale, FL 33349. 


GOVERNMENT, Cruiseship, Airline 
obs. All position now hiring nationwide 
16,842-$75,000 for current nationwide list 
2.00. POB 8582-17, Lauderhill, FL 33310. 


OF INTEREST TO ALL 


PREDICT YOUR FUTURE. Learn the age- 
эвв methods for a better life. Box 1393-PP, 
Tewbern, NC 28560. 


WINNINGEST Numbers, combinations, 
proven beat odds. Bingos, Horse, dogs, har- 
ness, lotteries, $5.00. РОВ 70636, Pasa- 
dena, CA 91107. 


EARN a Title of Nobility. Stamped enve- 
lope to: The Tymaton Society, 33412 Bar- 
ley Lane, Lake Elsinore, CA 92330. 


ENJOY life without stress. "Instant Or- 
ganizing Secret" $3.00 DEVESH, 8910 
Gross Point, Skokie, Illinois 600° 


$29.00 TO: PY-C-N #149P, 41 PENIN- 
SULA CENTER, PALOS VERDES, CA 
9027. 


CUT Up To 15 Years Off The Life Of Your 
Morgage And Save Thousands Of Dollars 
In Interest Without Refinancing, Aj 
als, Application 
Guaranteed. Am; 
Reveals All, Call 516-344-4462, E; 
Or Write: A. Green, Box 257, Jericho, NY 
11753 


Free! Aurora International 40 Wall Street 
Suite 2124 New York, NY 10005. 


SUCCESS! Love! Men 
can have it all! Det 
Lauderhill, FL 3 


Power! 


ENTERPRISES, 
water, OK 74075, (405) 624-1146. 
OLD GOLD, JEWELRY WANTED 


HIGHEST CASH for Gold, Jewelry, G 
Teeth, Rings, Diamonds, Watch: 
Platinum. Mail Articles Today 


Free gift 
with Information, Chicago Gold & Pre- 


cious Metals, 10 
cago, 6060: 


‘TAKE NO CHANCES. Dea! with oldest, 
most reliable firm in old gold business 
Established 1934. We buy G 
Platinum, Diamonds. Highes 
information. Rose Industrie 
Madison, Chicago 60602. 


JEWELRY 


CLOSEOUT Jewelry. 5: 
25e). Roussels, 107- 
MA 02174-7199. 


BOOKS & MAGAZINES 


UNIQUE BOOKS. Lcarn HOW to do al- 
most anything! FREE catalog, Cardif-P. 908 
Niagara Falls Blvd. North Tonawanda, МҮ 
14120-2060. 


OLD Popular Science Magazi 
years Worth! 1932-1967 Call Bud. 
1. 


) S. Wabash, Dept. 857, Chi- 


бе dozen (Catalog. 
5 Dow, Arlington, 


FREE technical, trade, and profe 
azines. More than 15 publi 
iptions. Aerospace, 
Computers c- 
Engineering, Lasers, Robots, 
MORE. List $3.00, Promags, 4038-B 128th 
AVI Ti 


MONEY MAKING OPP. 


BUMPERSTICKER Printer. Cheap, 
Sim Portable. Free Details. Bumper, 
POR 92791 (ELI, Tampa EL. $3622 


MAKE 6 FIGURE $'s ANNUALLY! Guar- 


anteed!! SASE: Action Marketing, BC3, Вох 
412563; Garland, TX 75047 
nsive, 


HIGH Profits T-Shirts Caps. Inexy 
transfer machines, suj , 
2 Tampa, FL. 


GET RICHI! Secret law smashes debts 
—brings cash credit! FREE report!! Wealth- 
Kit-S, box 4036, Pompano, FL 33063. 


MONEY! SUCCESS! Power! You Can 
Have It All. Free Color Brochure. Frisons’, 
11818 Hart, Suite 1-B, North Hollywood, 
CA 91605. 


MAKING EXTRA MONEY MADE EASY. 
FREE Subscription to Opportunity Maga- 
zine offers hundreds of proven ways. Write: 
Opportunity, Dept. P76, 6 N. Michigan, Chi- 
cago, IL 60602. 


COLLECT $50,000! Write: Samuel, 905 
West 46th, APS, Savannah, GA 31405-1767. 


x 


HOW TO START A PROFITABLE BUSI- 
NESS-Free Details. William Renfro 
Marketing, 324 Camille Ct. #7, Dept. #21, 
Mountain View, CA 94040. 


MAKE MONEY WITH YOUR CAMERA! 
Fantastic new 22 page publication outlines 
proven techniques on how to operate a suc- 
cessful full or part-time photography busi- 
ness from your home. Free Details! Million- 
aire Marketing Group, Dept. 23, Box 71100, 
5720 Silversprings Blvd., Calgary, Alta., 
Canada T3B 5 


SAVE FORTUNE! Car insurance SE- 
GUARAN- 


FREE News Letter “How to 
Write me: Н. Taylor Butle 


ke 
3065 Riviera 


$15.00, 1000, 

5.00. Others Advon, Drawer B6, Shelley, 
ID Visa/MC/AmEx. 1-800- 
992-3866. 


NEW NAMES DAILY! IMMEDIATE 
SHIPMENT! Guaranteed Opportunity 
Seeker: hus sive lables. 200/$: 

00, 


LISTS, Вох 1305-CW, $ 
VISA/MC/COD. 800-356 
MISCELLANEOUS 


7 GOLD FROM SEAWATE! FROM SEAWATER 7 
JAPANESE RESEARCH А simple technique 
‘makes it much easier to EXTRACT GOLD and 
Ў oer valuable minerals from our local sea 
B water. inexpensively. than to dig on land 
= 10009ms (1hg) per week possible. 
For easy three steps technique send $49.50 
10: CHAN (Dept. PS-489). 10 с Marina, R. 1 
Hwy 17, PO. Box 590. M. inet, SC 29576 
SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS: 


SPOKE GUN LA 00 ie TE ДОЛ 
Вох 15 


PLASTI E 


CASTOLITE Liquid Plastics. Crystal 
clear, colors. For casting, embedding, coat- 
ing, fiberg! repairing and reproduc- 
ing with our Mold Making Supplie 1 
log $2.00. CASTOLITE, Dept. 89D/PS, Box 

1. Woodstock, IL 60098. 


SALESPERSON DISTRIBUTOR 


FREE Miracle Pol 
Dynamite demonstrator. 
Ў 12 Wa: 


ng Cloth 
% profit. R&S, 
Louis, MO 


INVENTED. EVERYONE NEED IT. EVEN 
YOU! | made $29,000 my first month. You 
can earn $125,000 first year. 
БОО COMPANY 3Ad-E-B. FINANCIAL 
NATIONWIDE ARE 


TUNITY IN THE LAST 25 YEAR! WATCH 
IT SELL FOR YOU! NATIONWIDE PUB- 
LICITY CAMPAIGN. Information packet to 


FIRST MILLION PEOPLE ONLY $5.00! 
POB 8582-7, Ft. Lauderdale, FL 33310 
E/O/E. 


COIN & CURRENCY 


BUDGET World Coins. Write: Ronalea 
Collectibles (PS), Box 130, Plumas, MB 
Canada КОЈ 1P0. 


GOLD COINS. Information. Send $1.00, 
SASE. Publication Enterprises, 2417 For- 
est Brook #810, Arlington, TX 76006. 


BIRD SUPPLIES 


FREE CATALOG. Incubators, Brooders, 
Feeders, Waterers, Medications, Books, 
Coturnix, Etc. Clausing, Nocatee, FL 
33864. (813) 993-2542. 


GARDEN SUPPLIES & EQUIP. 


POWERFUL PLANT GROWTH STIMU- 
LANT! Слилим-25—Сохег 1,000 sqft. for 
$5.95—5,000, $12.95. (see PoruLAR Scr. 
ENCE, 7/88, p33). BIO-GARD AGRONOM- 
ICS, Box 4477, Falls Church, VA 22044. 


ROBOTS 


HOBBYISTS — Robotics designs 
paris now available. For catalog send $1.00 
& M Engineering, РО. Box 411347, 

Зап Francisco. СА 94. 


TICS, Complete source catalog 


ROBO' 
$5.00. Technico, Box 62, Alden, MI 49612. 
RUBBER STAMP 


Order "CUSTOM MADE" 


£M RUBBER STAMPS 


(Max 30 letters per line) 
INK PADS only $1.95 е; 
ресін Color Black, Blue, Red, Green 


PAM ur eec 
SATISFACTION GUARANTEED. 
FASTSERVICE- Your Order Shipped in 5 days! 


'eport. reveals 
amazing secrets, $3.50. The Hairline, 4839 
E Greenway Suite 214, Scottsdale, Ат 


When Your Numbers Up? 


The number we're talking 
about is your cholesterol num- 
ber. It it's high, you may be at 


risk for a heart attack. Without 
even knowing it. 
So find out where you 


stand. Because there are ways 
to lower high blood cholesterol 
and reduce your risk. 

Know your number. Have 


your blood choles- 
terol level checked. Cd 


National Cholesterol 
Education Program. 
National Heart, Lung and Blood Institute. 


National Institutes of Health, Public Health Service. 
U.S. Department of Health and Human Services. 


Product Information 


ADVERTISEMENT Вн 


Booklets, catalogs, and folders listed below provide reliable informa- 
tion, illustrations, and specifications to help you in planning the pur- 
chase of a variety of products or services offered by these dependable 


companies. The convenient order form will save you time and post- 
age. Orders will not be processed unless accompanied by the $1 
handling fee. For your safety, please do not send cash. 


401 Thousands of Items American Design 
Components offers a catalog full of electronic 
and electromechanical components, plus a line 
of computer parts and peripherals. It's de- 
signed with the tinkerer, hobbyist, technician, 
and engineer in mind. Free 


402 Anatomical Products Тһе Anatomical 
Chart Co.'s 240-page brochure contains the 
world's largest collection of innovative and ed- 
ucational products on health, anatomy, and 
science-related topics. $1 


403 High-Tech Newsletter Join professors, 
engineers, and other professionals with the 
Casiolink, Casio's high-tech newsletter. The lat- 
est developments in electronic products are 
discussed, and useful applications from news- 
letter readers are shared. $2 


404 Backpacks Camp Trails’ full-color bro- 
chure entitled "Guide to Backpacks” features 
over 30 frame packs, travel packs, and day 
packs of affordable expedition quality. The bro- 
chure also shows how to choose the right size 
and style. Free 


405 Hobbyist Catalog Edmund Scientific's 
80-page catalog contains over 1,200 products, 
including telescopes, magnets, weather instru- 
ments, high-tech toys, and ideas for science- 
fair projects. Free 


406 CountryHomes The "Country Houses" 
book from Home Planners contains 80 designs, 
including distinctive Cape Cods, American 
farmhouses, and center-hall colonials. It fea- 
tures color illustrations showing how rooms 
might look when the houses are built. Con- 
struction blueprints are also available. $11.95 


407 Power Equipment American Honda 
Motor Co.'s brochure describes its full line of 
Honda Power Equipment, including lawn mow- 
ers, riding mowers, and lawn tractors, a utility 
tractor, generators, pumps, tillers, outboards, 
power carriers, and snow throwers. Free 


r= 


408 Unusualltems Тһе “Things You Never 
Knew Existed" catalog from Johnson Smith 
Co. contains over 1,800 hard-to-find novel- 
ties, hobby and sports equipment, scientific 
and electronic items, and gag gifts. Free 


409 Cedar Homes Spectacular custom 
cedar homes from Lindal Cedar Homes are fea- 
tured in a new 200-page book with over 250 
color photographs and 90 custom plans. $10 


410 Auto Detailing Тһе “Owning Your Own 
Custom Automobile Grooming & Detailing 
Business” brochure from Custom Car Care Pub- 
lications provides extensive how-to information 
on establishing your own auto-detailing bus- 
iness. The brochure also includes an illustrated 
product-catalog section. $8 


411 Mariner Outboards Mercury Marine's 
catalog contains a number of new items for 
1989, including a 175-horsepower ski out- 
board and a four-cylinder 115-hp motor. Mar- 
iner outboards feature a three-year corrosion 
warranty for all models. Free 


412 Wood Finishing This revised edition 
of Minwax's 30-page finishing guide is com- 
plete with time-saving tips and easy how-to 
instructions. Learn how to beautify and pro- 
tect new wood and restore old wood to its orig- 
inal beauty. Free 


413 Drip Watering Learn more about drip 
watering with Raindrip's pamphlet for home- 
owners. Planning, installation, operation, and 
maintenance are covered in easy-to-understand 
terms. With each person's request, Raindrip 
will send a rebate coupon that is worth up to 
$6. $1 


414 Cedar The "Timeless Beauty" bro- 
chure from the Red Cedar Shingle and Hand- 
split Shake Bureau contains illustrations and 
descriptions of various residences constructed 
from cedar shakes and shingles. It also in- 
cludes sections on remodeling your current 
home and building a vacation home. $1 


==. IN COUPON AND MAIL TODAY == 


415 All-Purpose Trimmer А full-color one- 
page information sheet describes the RedMax 
Reciprocator, a multipurpose trimming unit 
that can be used as a trimmer/brush cutter, 
edger, branch clipper, and pruner. In-use color 
photos and complete specs are also included 
on the sheet. Free 


416 Power Tools This fold-out color bro- 
chure from Ryobi America describes the com- 
pany's high-quality power tools for professionals 
and do-it-yourselfers. The Ryobi line includes 
cordless, gas-powered, and rugged portable 
models. Free 


417 Concrete Cleaner А brochure from 
Sakrete Concrete Products features Fade, a re- 
markable concrete cleaner that dissolves un- 
sightly grease and oil stains. Fade penetrates 
the concrete surface for deep cleaning. You 
simply scrub away the stains then rinse to im- 
prove the appearance of your concrete. 504 


418 Custom-Made Cigars Information on 
more than 100 different types of custom-made 
cigars and pipes manufactured by Thompson 
Cigar Co. in Tampa, Fla., is outlined with pho- 
tographs in a 48-page booklet. Accessories 
such as lighters, humidors, cigar cases, and 
pipe stands are featured. Free 


419 Wood Finishing Тһе color guide from 
United Gilsonite Labs, the manufacturer of 
ZAR stains and clear wood finishes, has tips 
on wood finishing, refinishing, and special stain 
effects. The Guide provides how-to information 
for all phases of wood finishing—from re- 
moving old paint to choosing and applying new 
stain and finishes. Free 


420 Engine Treatment U.S. Auto Tech's 


new full-color car-care catalog describes its 
line of unique engine and gas-saving products. 
Also featured is the only Carnauba car wax that 
comes in colors: KolorKey comes in 10 dif- 
ferent colors, including burgundy, silver, and 
light blue. $1 


180 | POPULAR SCIENCE 


POPULAR SCIENCE P.O. Box 5131, Pittsfield, Mass. 01203-5131 POPULAR SCIENCE APRIL 1989 
Note: Poputan Science Massachusetts address is for Product Information only. 

1 Please send the items checked below. | am enclosing $1 handling charge (any 

1 number of items per coupon) plus amount required for priced items. Orders will not 1 AM ENCLOSING 

1 be processed unless accompanied by the $1 handling fee. Do not send cash. 

1 c4 0 405 0 409 $10 0 413 $1 041750¢  $— — — — for priced items 
0 402 $1 O 406 $11.95 C 410 $8 0 414 $1 0 418 

1 1.00 

i 0403 $2 1407 пап 0 415 0419 * for handling 

: 0 404 o 408 0 412 0 416 0 420 $1 $. TOTAL REMITTANCE 

[| 

H Name (please print) 

A Address City & State Zip 

W Please send check or money order made out to POPULAR SCIENCE. 

Е No stamps ог foreign currency. Allow approximately six weeks delivery. THIS COUPON EXPIRES JUNE 30, 1989 


_ТОҮОТАТКОСК5____ 


Eu КЛ us КУ 
Get More From Life: .. Buckle Up: 
Exc€ptnormal wear and mainterianceitems” 
1988 Toyota Motor Sales USA "Inc 


We Dont Take A 
Backseat To Anyone. 


However We Do 
Offer One. 


Youll find it in the all-new 1989 Toyota 4x2 
Xtracab SR5 V6. Completely redesigned outside 
and in, with bold athletic lines and 
anew cockpit-style interior. 

But this years Xtracab SR5 V6 
offers even more: real backseat 
space. Forward-facing rear jump 

seats with three-point seatbelts, 
standard. Which means four passen- 
gers can enjoy the roomy interior, and 
newly redesigned appointments, comfortably. 
Plus, the 1989 Xtracab SR5 V6 is now available 
with a mighty I50-hp V6 engine, standard, for real 
power when you need it. Add this all up and 
you've got the complete truck. The one for 89. 
Take a look at the 1989 4x2 Xtracab SR5 V6. Youll 
seethat backseat driving was never like this. 
Toyotas 36-mo./36,000-mi. Limited Warranty 
Youre covered with Toyotas 36-mo./36000-mile basic new 
vehicle limited warranty.* No deductible. no transfer fee, and 
a 5-yr-/unlimited-mileage warranty on corrosion perforation. 
See your Toyota dealer for details. 


TOYOTA QUALITY 


WHO COULD ASK FOR ANYTHING MORE! 


Interest rates 
are rising. 


Who wouldn't be interested in an ultra low tar cigarette 
that doesn't just pretend to taste good? Thanks to Enriched Flavor," Merit Ultra Lights 
is one of America's fastest-growing brands. Now that we've 
got your interest, invest in a pack. 


Enriched Flavor" ultra low tar. jg | A solution with Merit. 


MERIT 


Ultra Lights 


FILTER 


Merit Ultra Lights 


SURGEON GENERAL'S WARNING: Smoking 


By Pregnant Women May Result in Fetal 
Injury, Premature Birth, And Low Birth Weight. 


Philip Morris Inc. 1989 


Kings: 5 mg "'tar;' 0.5 mg nicotine av. per cigarette by FTC method. 


